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REASON 


THE THIRD CONFERENCE» | 


HYDRAULICS AND HYDROSTATICS, 


SIR THOMAS HOWARD. 


S the Conference we are about to en- 

ter upon, my dear children, is as if 

TY in itſelf as it will be delightful to you, 
it requires very little previous knowledge. 
I therefore will not long detain you from 
Lady Caroline's more pleaſant part of the 
buſineſs. What I have to ſay, ſhall be 


compriſed in a very few ſhort principles, 
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2 | RUDIMENTS or REASON... | 
Hydraulics is that ſcience hich treats 
of the motion of fluids in general, but of 
Water in a particular manner. 
| _ Hydroſtatics treat of the weight of liquids 
or fluids ;. of their equilibrium, and of their 
| force on other bodies. 
1 It is not only the whole _ of fluids 
that is ſaid to weigh ; they likewiſe weigh 
in themſelves ; that is, the parts of which 
2 are compoſed enter into the account. 
The weight of one part of one, and the 
. Came liquid is independent of the 4-46 of 
any other part of that liquid. 


"exerted in every direction. 
All the parts of the ſame fluid are in do 
; lance with each other, whether they be in 
* one and the ſame veſſel, or in veſſels com- 
1 1 with each other. i 
Tbe preſſure of liquids is exerted upwards 
N | 8 downwards, as well as ſideways, not 
n proportion to their quantity, but in pro- 
portion to their height above the plane of 


The weight of liquids takes _ and is 
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bs horizon, and to the width of the baſe 
which ſupports them. 

The difference of weight or of ks of 
two liquids is ſufficient to ſeparate their 


parts when mixed, if the effect be not hin- 5 


5 dered by other more powerful cauſes. 


Many fluids or liquids, though of diffe- 


rent natures, weigh againſt each other, in 


4 proportion of their denſities and their | 


1 00 f 


Two liquids of different denfitics balance 
each other, when having both of them the 
fame baſe, their heights above the horizon f 
are in an inverſe proportion with their ſpe-" 


cific gravities. 


The air is a fluid which whe” and 5 


which exerts the preſſure of its weight in 
every direction, like all other liquids. 


A ſolid bady, wholly plunged in any li. 


quid, is compreſſed on all ſides round; and 


the preſſure that it experiences is ſo much 
the more great, as its own depth and the 


denſity of the liquid are greater, 
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If the plunged body be more heavy FR 


| the volume of the liquid which it has diſ- 
placed, its reſpective weight makes it fall 
to the bottom. 


The weight that a ſolid body ks n 
plunged in a liquid, is equal to that of the 


volume of the liquid which it has diſ- 
| Placed. | 

It the ſolid body ih leſs Nos an equal 
volume of the liquid in which it is plunged, 
tit partly ſwims; that part of it which is 
A plunged i in the water, is the meaſure of 2 
quantity of the liquid „ equal in 5 mw 
|. the whole body. 


Specific gravity is only another term bor 


5 the word denſity, which 1 have already ex · 


5 plained to you; but in our preſent ſubject, 
I think it right to . the effect of the 


__ expreſſion. 


Specific gravity is, then „ = rel ation that 
the weight of a magnitude of one kind of 
0 has to the weight of an equal magni- 


tude of another eg of body. mp 


i here 4 
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7s arpsauttes AND. HYDROSTATICS, s 
There are three ſhort rules which natural 
bebe have given on this ſubject. i 
The firſt is this: if two bodies be equal 
in denſity, and unequal in magnitude or 
volume, they will have their maſſes, their 
matter, or their weights, in a direct pro- 
portion to their magnitudes, that is, their 
weights will be like their volumes : if the 
magnitude of one' body be double that of 
another, and the ſpecific gravity of both be 
equal, the weight of the firſt will be double 
that of the ſecond body. | 
The ſecond rule is this: if two ths be | 
unequal i in denſity, but equal i in magnitude, 
their 1 e will be in proportion to their 
denſities; that is, if the denſity of the firſt | 
be double that of the ſecond, the weight of . 
the firſt will be double that of the ſecond. 


The third rule is: when two bodies | 


are unequal in denſity and magnitude, their 
weights will be, in a proportion, com- 
pounded or made up of their denſities and 

1 magnitudes; - that is, you will not be 
B 3 5 able 
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able to know the reſ pective weight of EY 
but by multiplying their denſity by their 
magnitude. If the magnitude of one body 
de marked by the figure 2, and its denſity 
by the ſame number; and if the magnitude 
of another body be denoted by the figure 4, 
and its denſity by the ſame number, the 
weeight of the firſt body will be as much 
lels than the weight of the ſecond body, as 
2 multiplied by 2, that is 4, is leſs than 4 
- multiplied by 4, that is 16; now 4 is only 
tte fourth part of 16: therefore, in the 
|, preſent inſtance, the weight of the firſt 
body will only be a fourth of the weight of a 
the ſecond body: for, when two bodies 2 
differ both in denſity and magnitude, their 
weights are in a compound proportion of 
Lt their denſities and volumes: of this, daily 
experience confirms the truth. | W 
0 In this compariſon of the weights of 
bodies, one alone is generally conſidered as | 
the ſtandard or the unit to which every = 
other * is 8 and a as er 1 


; 
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Ho m all places pretty much the ſame, na- 
tural philoſophers have choſen this OE as 
We term of compariſon. | 
It has been found by repeated experi- 
ments, that a cubic foot of rain-water : : 
weighed 624 pounds averdupois; conſe- 
- quently, 623 pounds, divided by 1728, will 
be the weight of one | cubic inch of rain- 4 
Water. ä 
\ The . of the ſpecific gravities Ny 
of bodies is of frequent and great uſe, in 
_ computing the weights of ſuch bodies as 
are too heavy, or too unweildy, to have them 
diſcovered by any other means. 
| Theſe few hints will be ſufficient to 
| throw a light on the queſtions that Lady 
Caroline is now going to propoſe to you, 
and enable you, I have no doubt, to give her 
very ſatisfactory anſwers  _ | 
z LADY CAROLINE:  _ 
Why, Mary, does a barge, or a bucket, | 
_ fink the moment it ſprings a leak ; that 
is, when a ſudden apertGreukes place? i 
MART. 
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MARV. 


b the ſubſtance or matter of which | 
-thoſe veſſels is made, is ſpecifically hea- 
vier than the fluid which ſupports them: if 
tte water can by any means introduce it- 


ſelf, and fill them, the whole together 


makes up a maſs, of which the weight ex- 
ceeds that of an equal volume of water; 
and fol this reaſon. the veſſel muſt link ad | 


be loſt. 
©; 1 LADY CAROLINE. | ES. 
Al porous and ſpongious bodies, Mary, 
, when long expoſed to the moiſture or hu- 
midity of the air, become a great deal hea- 
vier than they were. What . produces 
this effect? VVßů a lg Woh 

MARV. 


8 
* 


Bodies of that nature, ſuch as wood, ſoft 


"ſtones, the mould of the earth, and others, 
naturally imbibe every aqueous particle chat 
touches them, by the addition of which fo- 


reign matter their weights are neceſſarily 
| B increaſed; but when the air becomes more 


dry, 


b 
th 


; f 
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dry, they loſe: that weight in the propor- 
tion in which they exhale their moiſture, 
LADY CAROLINE, 
What is the reaſon, Frederic, that thoſe | 
people who ſell by weight goods equallx I 
ſuſceptible of becoming moiſt or dry, fuch | 
as tobacco, indigo, ſugar, and others, are 
particularly careful to keep them in he 
cooleſt Parts of their repoſitories ? 
| | FREDERIC. . | 
1 I mould! imagine, Madam, that it is in 
aner to prevent an evaporation, which 
might turn out to be really detrimental to 
their traffic. Beſides, the very conſider. 
able quantity of aqueous particles with 
which theſe bodies become charged in ſuch 
cool places, i is an effectual ie to their 
e 
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1 ' LADY CAROLINE. 2 
The aer. William, allotted to the 
building of veſſels, ſwims at firſt, when 
thrown into the wet-dock ; but by degrees 
it es 192 becomes at 0 hid beneath the 
OR dan 
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ſurface of the water. 8 me how this 


may happen? 


WILLI AM. 


In ae db iG I ſhouldi imagine that the 
timber muſt be deprived of its ſalts, and other 


ſubſtances ſpecifically lighter than the liquid 


which immediately takes their place ; ; and 
a then the liquid, made up both of wood and 
water, equals, and even furpaſfes, in weight, 


the liquid which ſurrounds it; for it is a 
well-known truth, that the conſtituent 
parts of the lighteſt wood are more heavy 


than water. Cork itſelf ceaſes to ſwim 


after having been long ſteeped, becauſe 


then its parts diſunite, and do not any more 
7 make up a volume, as uſual, with much 


more void than nl,, 

LADY CAROLINE. 
How i is it, Fanny, that hoar-froſt ſnow, 
and every other kind of watery congelation 


with which all trees and plants are ſo often 
1 25 Hear OD the bodies they adhere 


to; 
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to, and fatigue them much more than com- 
mon rain-water does ? 


FANNY. 


2 Tis general I have obſerved, that thoſe 


| kinds of congelations thicken much more 
round the ſmaller branches than round the 
trunk: the weight, therefore, not only of 
the humidity, but of every foreign little 
ſubſtance, that the froſt fixes to the tree 


with this moiſture, attacks it in its weaker 


parts, ſo that at laſt the tree itſelf is de- 
oat in its branches. 

| LADY CAROLINE. 
Thee + are in many countries, Edward, 
natural grottos and caverns, in which there 
are ſeen vaſt quantities of ſtony concretions, 


which are formed drop by drop, and 
hang down from thoſe ſubterraneous 


vaults, like fo many icicles formed by 
thaw, under the roofs of houſes, or where- 
ever there is a gradual melting of ſnow : 


what can be the cauſe of this ee 5 


EDWARD: 


| Thoſe ſtones to which people have given 


- >the 


5 
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the name of falafites, are originally liquid, 


like the water in which their parts are con- 
veyed. The firſt drop which remains hang- 
ing from the vault, adheres to it no more 
than is neceſſary to ſupport its own weight; 


bot in proportion as its moiſture evaporates, 


it becomes ſolid, and able to bear the 
| weight of other ſandy drops, which arrive 
at a ſimilar ſituation; ſo that at laſt a 
very conſiderable maſs hangs from the 


vault in ſpite of its own weight, for no 


other reaſon, than that it has become ſolid 
by the evaporation of the water, and the 
_ agglonieration of the little particles which 
now are faſtened to, each other, by the 
- means of that one which RON, ns 
wo the vault. _ 1 

This operation of nature is very cloſely 


irzitated by chandlers in general. They } 


* thrid in a parallel manner the eyes of the 


wicks upon long flender rods, and plunge 


. them repeatedly into trays of melted tallow ; 
or ſometimes pour from above the liquid 
| SE 0s 2 WOK 
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wax all along the wick. This laſt uſage is 


generally recurred to in the making of large 


wax tapers, deſigned to be broader at the 
bottom than at the top: for it is eaſily ſeen, 
that the matter becoming cooler decreaſes 


in velocity towards the end of its fall; and 


great care is likewiſe taken not to employ. it 


in too hot a ſtate, that, at every immerſion . 


or pouring, the greater my of ſub- 
ſtance may adhere. 
LADY CAROLINE. 


| How is it, Sophia, that a piece of ice 
of one pound weight does a great deal 
more harm when it falls, than an N 


1 of water? 
| f SOPHIA. 


7, wi the water falls, the air, as it is a 
reſiſting medium, divides its parts ; this di- 
viſion increaſes the ſurface of the water, 
and very conſiderably retards the velocity of 
its fall; whereas the piece of ice, offering | 
2 leſſerſurſace to the reſiſting air, preſerves 


25 . and by its impreſſion being 
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more ſuddenly made, exerts its power at 


once, and thereby does much more harm 
than the water. 


This anſwer. may be attended to an an- 
gular or pointed body, which is a great deal 
more dangerous in its fall, than if it had 


been flat; for its whole effort is re-united 


againſt one ſmall ſpot ; and, by a contrary 


reaſon, we are leſs in danger of being hurt, 


when we receive a cricket-ball, for in- 


ſtance, with ee inſtead of n extended 


hands. 
" OA E LADY CAROLINE. i 
Why, Mary, does an inclined bottle, or 


Aa freſh tapped barrel, empty. longs." 


MARY. 
The liquor they contain preſſes them in 


every direction, and, of courſe, forces its 
5 3 a out; for the very ſame reaſon, I have 


heard it ſaid, that a ſhip pierced by a can- 
non- ball, immediately leaks by her fide, 
and will as infallibly ſink, as if the ſhot 
bad e in the yy bottom of her keel; 


4 „ 
* 
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deep wells, people ſometimes make uſe of 
two buckets, tied to the two ends of one 


means of a kind of pump- ſucker, which 
opens to receive the water that preſſes up- 
wards, but ſhuts when full, by the water 


© 
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and the water will ſo much the more quick- 
ly ruſh in, as the ſea is eder above the 
Pole. 


LADY CAROLINE. 
Here, Elizabeth, is a cup with a very 
ſmall hole at the bottom of it. How is it, 
that it becomes full, as I thus perpendicularly 
preſs it down in this baſon of water ? : 
| ELIZABETH. 
The weight of the Ne columns 
of air preſſes on the liquid, ſo as to raiſe it 
upwards. Thus, to draw water from very 


and the ſame rope, which runs round a ſpe- 
cies of pulley, that turns in ſuch a manner, 
as to let one bucket down while the other 
riſes. They are filled at the bottom by 


chat preiics downwards. EIS, 
Cx. HS LADY 
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| Dab CAROLIINE. 

Why, George, when water is intended to 
be carried on by its own weight from one 
place to another, for the purpoſes of ſocie- 
ty; why, I ſay, does the undertaking fail in 


| fealy level? 

:ÿ̃! OABOROGE. 

Tt is abſolutely neceſſary _ that there be a 
dope, i in order to ſurmount the reſiſtance of 
"1 friction; and it is for this reaſon, that in 
u aqueducts, in all conduit- tubes, and in 
| all canals, where it is meant that the water 
mould flow, workmen generally give the in- 


© clination or ſlope of one twenty - fourth part 


of an e e that they ad- 
LADY. CAROLINE. 


4 to aſcend, even into our very apartments, 

for the purpoſe of domeſtic convenience ? 
„ 

The water that we receive in this extra- 


"ſucceeding, even when the ſpaces a per- 5 


Tell me, Kitty, how can water be made | 


ordinary 
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ordinary manner is previouſly preſerved in 
reſervoirs of a higher ſituation, or runs over 
a higher ground than thoſe places to which 
it is intended to be conveyed; and this con- 
veyance is effected by a continuity of flop- - : 

ing tubes, lodged under ground, and direct- 
ed to their ſeveral deſtinations; as all water, 
therefore, endeavours to riſe to a level with 
itſelf, it will forcibly mount up through'the 
pipes of the ſeveral apartments, until it 
becomes at laſt equal to the height and le-. 
vel of the body of water from which it 
came. | 


r 
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%%% TAPE CAROLINE. _ 
Why, Frederic, is it prejudicial: to the 
owner of a pump, that the workmen ſhould, 
through ignorance, make the pipes intended 

to convey the water too ſmall ? 

5 FRE DERIC. 1 
The owner will receive a very ſmall por- 
tion of that water to which he is intitled, 
on account of the great increaſe of friction; 
for this kind of reſiſtance increaſes as the 
03 ES | Jurfaces z 
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"22, 3 and the internal furface 


of a fmall tube proportionably exceeds 


| that of a large one. 


8 LADY CAROLINE. h 
25.5 WY Wet William, when on board of 
Aa u plealure yacht, a very curious experiment 


tried, which I truſt you will be able to ex- 


plain to me. The ſounding-lead, you 
know, is a large leaden weight, tied to the 
end of a very long rope. The gentleman 
who ſhewed the experiment, took firſt a 
common cylindrical quart glaſs. bottle, 
perfectly empty, and having corked it with 
a cork-ſecured by many folds of linen, and 
| fealed all round with ſealing-wax, in as 
exact a manner as could be done, he tied it 


t the end of the ſounding- lead. The 


empty bottle, dragged down by the weight 
of the lead, went to the bottom of the ſea, 


when we were at anchoring. He did the 


ſame thing with a round bottle, and an 


| oval one; and when they were all hauled | 
s, I was extremely ſurpriſed, as well as 


A. 


full of the moſt tranſparent water, and 
conſiderably more ſalt than the water on 
the ſurface of the ſea. The ſounding-lead 


always increaſing, forced through the very 
pores of the bottle, as well as through the 
wax and the cork, the acute and ſmall par- 
- ticles of ſalt, which, from the preſſure they 
are always in at ſo prodigious a depth, are 
. © urged by the ſurrounding particles and wa- 
ter, to ruſh in wherever there is leſs com- 
preſſion: now, the pores of the bottle and 
cork offer pores enow to ſuch fine ſpicula, 
which, when entered, melt down into wa- 
ter, and foon fill the reſpective bottles, 
when the altitude and baſe of the ſea they 
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the reſt of the company, to ſee them all 


had deſcended two hundred and twenty-five 

fathoms. Now, William ? 
WILLIAM. 

| os fathom that the bottle defcended 

added new ſtrata of water over it, and the 

preſſure of ſo enormous a weight continu- 


ing inceſſantly to act upon it, with weight 
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. 
2 . 4 
p tr Ys ape Wt gd 4 ne PPP er arte _ed 0g LR <4 a el At 5 — a > 
x _ N * — 
* * E * — — * - 6 Fs. by 1 . * ay 8 _ 4 9 4 > : o = 
———_ — — — F ä — We Pp" LE TCR. 


20 RUDIMENTS OF REASON: 


were in, multiplied-into each other, amount- 
ed to a ſtrength AF to POS: ſuch an 
effect. | 
| LADY CAROLINE. | 
How. does water riſe, Henry, in thoſe 
pumps which act by a ſpecies of attraQtion? ? 
HENRY. . 
The external air preſſes down upon the” 
water, and in proportion as the ſucker, by 
being drawn upwards, exhauſts the internal 
air of the tube, the external : air MEIN hr | 
Munter after i it. 


LADY CAROLINE. 
JL * ee a curious experiment | 
performed by your father a conſiderable 1 
number of years back, which 1 hope you 
Will be able to account for. He filled a 
I very ſmall and long tube with a few pints 
of ale ; 5 this tube he placed on the fluice, 
or, as it is commonly called, the bung-hole 
of a very large barrel, full of ale, and fo 
Placed i ina copper vrough that the liquor 
e nothe loſt to a group of his tenants, 
ED %%ͤͤ ¾ 
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whom he meant to regale by the experi- 
ment. He no ſooner placed the tube on 
the orifice, and poured the few pints in, 
but the large barrel inſtantly burſt, Well, 
Henry? 5 
HENRV. | 
I am not ſure that I am right, but I 
ſhould imagine that when this ſmall tube 
or column is placed upon the aperture of the 
barrel, and the pints poured in, it becomes 
one continued body with the barrel itſelf, 
| and having the barrel for its baſe, the tube 
acquires the ſame ſtrength as if it were 
equally broad along its whole height: for 
as fluids increaſe in preſſure by the increaſe 
of their altitude and baſe, you cannot aug- 
ment one without communicatin 8 its weight 
| to the other, | j 
LADY CAROLINE. 
1 have here prepared two ſmall bak 
_ in ſize, and both equally full of wa- 
| I now beg the favour of Sir Thomas 
; * n out tak wo ſmall bungs which 
cork 
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cork up two apertures, exactly equal to 
each other, and when this ſhall have been 
effected, Elizabeth will be ſo good as give 
= us an account of what ſhe obſerves ? 
ELIZABETH. | | 
- Ate thoſe baſons, Madam, equal in con- 
- tents, which you have placed to receive the 
| water in each key ? | 
. ' LADY CAROLINE. 1 
'T 8 are, Elizabeth. NA 
i} 37 © ELIZABETH. 
E 5 1 perceive then that the water of one of | 
Ef ' thoſe kegs ruſhes out with much greater ra- 
pidity than the water of the other: and I 
"perceive that one baſon is almoſt full,” while 
- the other has received little more than Half 
its contents. The reaſon of this muſt, I 
think, be, a circumſtance which your La- 
5 dyſhip has not mentioned to us, and that 
is, that the hole of one keg is a great deal 
lower than that of the other: there muſt 
ttmherefore be a' much greater weight above 
| the water that flows from the loweſt hole, 
„„ EY 8 X than 


L 
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than there is on the water that iſſues from | 
the higheſt, on account of the greater length 
of the column. | 
© It is for this reaſon that all jets-d 2anE, 
or water-ſpouts, riſe and throw out in the 
proportion of the. heights of the reſervoirs ; _ 
and the elevation of the ſpout becomes leſs 
in the ſame proportion that its. reſervoir 
empties itſelf. Hence it likewiſe follows, 
- that all veſſels of uniform capacities, ſuch 

as Cylinders, priſms, and others, never 
empty themſelves equally i in equal times, 
| when the flowing of the liquid takes place 
at the bottom of the veſſel. The reſpective 


quantities which flow during every minute 


of time, diminilh | in the exact proportion 
of the deſcent of the ſurface of the flowing 
liquor. For this reaſon, I ſhould think 
that the baſons of public reſervoirs ſhould 
be always religiouſly kept equally full, that 
individuals may not be wronged in * 
| ink allowances. - 
1 5 the time of the ve when the 

wine⸗ 4 
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'wine-tubs are broached, the iſſuing wine 
ſpouts farther, and in much greater quan- 
tity at firſt than towards the middle or the 
end of its flowing, for the above - mentioned 
reaſon, of the altitude of the liquid dimi- 
niſhing, the preſſure decreaſing, and the 
CFeaſing of the fermentation of the ſpirit. | 
rer corn. 
Why, Kitty, during violent and long 


_ had-no previous exiſtence ? 
KITTY. ; 
F 1 ſuppoſe the ſame reaſon takes place in 


„ n ſurface of the earth, and never make 
- * their appearance until long rains ſhall have 
Taiſed the column of their waters, not only 
to a level with the earth, but ſhall have 


ſpace of time the e 5 thus give 
5 8 


: a 


rains, do we ſee brooks conſiderably large, 


this inſtance. There are a great many 
ſprings whoſe ſurfaces lie much beneath 


made them overflow, ſo as to feed for 2 


LADY 


* 
* 
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LADY CAROLINE. 


1 take this ſmall bottle, Mary, full of 
favender-water, and uncorking it, I lay it 


on its ſide» What do you obſerve ? 
MARY. 


I perceive that the lavender-water has 


been a long time in coming out, but I now 


ſee it flow with increaſing ſwiftneſs : I be- 


lieve.the reaſon of this may be, that the air 


at firſt took ſome time before it could 


inſinuate itſelf into the neck of the bottle, 


and by that means proved a temporary ob- 
ſtaele to the - water's running out; but 


having once procured a paſſage, it forces 
its way on, and, by the elaſticity of its 
ſpri ng, urges the water more rapidly out. 
| LADY CAROLINE. 


The air, Fanny, preſſes much more ſor- 


eibly in the valley, than on the mountain; 


and water riſes to a much greater height in 


the firſt than on the laſt. . is the rea- 


fon of this? 


nh A ARTE i of TOA > Wh 
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„ RANNY.« 
| The ſame as before ; the © DG and 
the elevation are both owing to a longer 
column of air. I ſhould therefore on this 
occaſion think, that before clock-work had 
arrived at its preſent perfection, the inſtru- 
ments which were uſed for the meaſuring 
of time muſt have been very imperfe&, 
The ancient clep/ydra and the modern hour- 
glaſs, being only veſſels of which one part 
_ empties itſelf in A certain time. of its water 
or of its ſand into another, can never give 
a a diviſion of time to be truſted to; for, ge- 
nerally ſpeaking, the velocity of flowing 
ſubſtances depends not only on the perpendi- 
cular height of the fluid, but alſo on the 
quantity of friction, on the degree of flu- 
_ idity, and on the proportion of denſity, 
; which are all in themſelves very variable, 


and en difficult to be eſtimated. 
| LADY CAROLINE.. 
x 8 here à curious kind of crooked 
158 52 90 . you ſee, like a pair of 
ſpring 


hw & Pw — 2 _ wc „ Om 


— 
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ing 
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ſpring tea-tongs, with this difference, that 
one of the arms is ten times wider than the 
other. Both the arms of the tube commu- 


nicate with each other, and having now 


_ poured this water into one, you ſee it riſe 


in the other to a height exactly equal; that 


is, though one arm holds ten times the water 
of the other, yet the ſmaller balances the 
greater. Account ſor this, George? 8 


GEORGE. 


All liquids of the ſame kind which 0 
in any way immediate communication with 
each other, act againſt each other preciſely . 
in the proportion of their heights. By be- 
ing more or leſs wide, their reciprocal 


power is in ſenſe diminiſhed or increaſed, 


becauſe bodies of this nature act againſt 
each other, juſt in the degree they are preſ- 
ſed, Now the preſſure they experience, 
is accurately and ſolely in proportion to 


88 1 Heights. 
= ' LADY CAROTINE. 


I take this other crooked tube, one of: 
„ Da -. | the 


5 222 g 3 * We PS, WES 
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0 the arms of which is equally wide as the 
large arm of the other ; but this other arm, 


you may perceive, is ſo minutely ſmall, 


that the width of its opening is but one 
_ thirty-ſixth part of an inch. I pour water 
in the large arm, but you may now ſee, 
that having entered the ſmall arm, it ceaſes 


to be level. Is not this e the es 


FREDERIC. 
I do not fee how the Ee rule can 


| In this inſtance take place; for the internal 
, ſpace of the ſmaller tube is ſo extremely 
© ſmall, that I have heard it called by Sir 


Thomas the capillary tube, from the re- 
ſemblance of its aperture to a hait, in Latin 
termed capilla, Now the very ſmall por- 
tion of water contained in this capillary 


tube, having more. ſurface to contend 
againſt, and being more impeded and ſup- 


ported by the irregularities of the almoſt 
| contiguous ſides of fo narrow. 2 tube, has 
ſcarce any force left, and muſt ſtand above 


o 


— 
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the level, to be able to counterpoiſe the 
water of the large arm. This extraordi- 

nary exception to the general rule proceeds 
therefore from the extreme tenuity of the 


tube, and not from the capillary column of 
the contained liquid. CE 
2 £4: LB OY. CAROLINE.. . 
Why, Sophia, does compreſſed water, 


fuch as that contained in the narrow paſ- 
ſages that lead into or out of mill-dams, _ 


accelerate its motion. ? 
SOPHIA. 


The lateral parts which meet the ob- 


ſtacle in the contracted ſides of the little 
channel, are at the moment of their paſſage 


| more compreſſed by the water that follows 
them, and inceſſantly pours on them. Be- 
ing chus urged on and ſqueezed, they make 


a greater impreſſion on the parts which flow 
directly and freely in the center of the ſtrait, 
and the reſiſtance of theſe laſt parts is never 
felt, as there is an open paſſage for them to 
| proceed. In this ſituation more water muſt 


PRs, 
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5» ven- or nta60v, _ 
| flow in equal times, and therefore i in thofs 


narrow necks the increafe of water will 
ever produce an increaſe of velocity ; this 


may be exemplified by the ſlow motion of 
_ a fiver in the larger paris of its bed, and its 
extreme velocity when it ruſhes through 
tte arches of a bridge: and I have heard 
you ſay, Madam, that if the mouth of a 


common ſquirt be ten times narrower than 


ite body, it will acquire a tenfold IEA in 
the water it ſends forth. 


LADY CAROLINE. 

As you have made mention of the fquirt, 

Sophia, I beg you would tell me by what 
means the water mounts into it * 

„„ 

Wen 1 place the orifice of the ſquirt | in 

Water, and draw the ſucker up, the water 

next the mouth lofes the ſupport of he air 


| any T have extracted; it therefore be- 


comes lighter, and muſt conſequently yield 
to the heavier parts which furround it, and 


25 heave it upwards. In general, all the 
LE een weaker 


. 
it 
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_ weaker parts of any liquid aſcend, impelled 
as they are by the heavier and ane parts 
which raiſe them. | 


' Liquids of different kinds and of different 


weights never are level with each other, 
becauſe the heavieſt muſt deſcend and raiſe 


up and ſupport the lighter. This is the 
reaſon why we ſo often ſee little balls of air 
flowing rapidly up after each other in a 


decanter, where the water has been long 
$ kept; for the air that has gradually crept 


into it, being put in motion, flies to the 
ſurface to regain its natural ſituation, by 


means of the Water's weight. 


LADY CAROLIN E. 


1 take this wine and water, and pour 


ther into this glaſs. It is well known 

that the water is heavier than the wine, 

yet you ſee they both mix. How does this 
x: Mary ? 

MARY. 

- Yout Ladyſhip poured the water on the 


* 


vine, and then they both immediately | 
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ned; but had you gently poured the 
wine on the Water, there would not have 
been a mixture without ſhaking them; but 
the reaſon that they really do mix, is, that 
they both acquire a velocity in their fall of 
ſtrength enough to divide their particles, to 


trouble their balance, to introduce them- 


ſelves into each other's pores, until friction 
exhauſts their motion, and renders them 


5 unable to diſentangle themſelves. 


e ne CA ROLINE. 1 
1 avail myſelf, Mary, of your ingenious | 
hint of gently pouring the wine on the wa- 
ter, and now pour the water firſt into this 
_ glaſs; 3 the conſequence I ſee is, that the 
wine ſtill. goes to the bottom, and yet I 
have not ſhook them. How does this agree 
with your anſwer, Mary? 


11 your Ladyſhip will indulge the wine 
with time to recover itſelf, and if you have 
not been over-haſty in the pouring of it 


* 


per 
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ſuperiority over the water: and 1 think I 

already ſee the little ruby ſtreaks. re-aſ- 
cending and getting the better of the pany 

pitancy of your hand. 

SIR THOMAS. 


Vou are perfectly right, my ſweet wy ; 
the wine has already got to the top, and 


nothing but loſs of balance in the hand that 


pours it in could make it quit the ſurface : 
but that you may always be ſure of ſuc- 
ceeding in this little experiment, I will 
beg the favour of Lady Caroline to cut an 
exceeding thin ſlice of itale bread, and lay 
it on the ſurface of a broad finger glaſs, 
half full of water, and then pour gently 
upon it as much wine as the TOP W 


Will hold. 


Her Ladyfhi p I ſee bas ſucceided: Now, 
Mary, what do you obſerve ? 
MARY. 
Up obſerve that the wine is now wholly 


uppermoſt, and EN think 1 can . a reaſon 
for 1 it. . 


7 4 Y * 
6 * 
4 . * 
8 i : The 
+ E 
” " 


„ 'RUDIMENTS or REASON. 


A 


nh... 
— 4 p ; 


o 


- 
3 
8 
* I 


The motion it had acquired is. by this 
ſtratagem of yours, Sir, almoſt inſtantane- 
ouſly arreſted ; and if there ſhould aught 


remain of motion, it becomes totally loſt 


by the filtering through the pores of the 
bread : it will therefore by its ſpecific 
 Iightneſs _ remain in that ſuperior ſitua- 
tion. 

v1 1: LADY CAROLINE. 

Let us ſee, William, if you can give as 
ingenious an account of what I am going to 


ſhew you, as my dear Mary has given of 


the laſt experiment. I have here a tumbler _ 
full of new milk, which I have purpoſely | 
ſet aſide, that I might have your obſerva- 
_tionsupon_ it, and the reaſon of what you 


= obſerve ? 


WILLIAM. 

1 obſerve nothing, but a circurſtance 
kat daily happens; I ſee a very rich layer. 
of cream on the top, made conſpicuous by 
the yellowneſs of its colour, while the 


pure white milk lies under to ſupport it. 


The reaſon of which I take to be this; the 


particles of the cream are of a more adi- 
pous (fat or greaſy) nature, than thoſe of 
the milk, and conſequently leſs compact: 
they cannot be leſs compact without con- 
taining leſs matter; they cannot contain 


leſs matter without being leſs denſe; and if 


they are leſs denſe, they cannot be ſo ſpe- 


cifically heavy as the milk. The milk, 


therefore, muſt tend to the bottom, and the - 


cream ſwim. Thus all fat, animal, ve- 
getable, and mineral ſubſtances, when ſha- 
ken with water, mix in it for a time; but 
the particles being infinitely leſs denſe, 


or ſpecifically heavy, they ſoon diſengage 


themſelves and riſe to the top; and the ge- 


neral method recurred to by people em- 
ployed in theſe matters, is, to allow them 


time to extricate themſelves for the purpoſs 
of ſeparating them. 


LADY C AROLINE. 


We frequently ſee on the eto of 
fagnant ports rich ſtreaks of various co- 


wurd 
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lours, which, in certain directions, emu- 


14 late the tints of the rainbow. What is the 
1 reaſon of this, Henry? | 
= Cr HENRY. 
'T he earth beneath the pool may be ei- 
ther bituminous, or ſulphureous, or both, 
In this caſe, the fat particles, being waſhed 
'N 5 away from the bottom, riſe to the top 
| through their ſpecifit lightneſs, and mult 
| _ | therefore reflect the rays of light as they 
| form a continuity of f urface, and perform 
in a manner the offices of mirrors. Wa- 
| ters in which clothes are waſhed; and 
ditches in which the carcaſes or dead ani- 
mals are thrown, are likewiſe ſubject to 
have their ſurfaces e with thid 


; ſpume. | 


” s Ks ; 
Tell me, Edward, why does a fat ani- 
mal, rational as well as irrational, excel 2 
N one in the act of ung 7 
| EDWARD. OY 
A drop of ol, a a particle of any 1 of 
fat 


E BW ON . 


{ of 
fat 
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fat Tubſtance, always lies on the ſurface of 


water: a larger quantity, therefore, of 


the ſame matter muſt have the ſame effect, 
ſince ſubſtances of that kind are leſs heavy 
than others. This reaſon comprehends 
another, which is, that adipous bodies 
have more vacuities and hollows, and par- 
take more of the nature of bladders, the 
very eſſence of which, if I may be al- 
lowed the expreſſion, is the oppoſite of de- 
ſcent or ſinking. On this principle, a hog, 


or a bullock, run much leſs riſk of drown- 
ing, when thrown into the water, than a 


cat or a ferret. 
LADY CAROLIN R. 


Ho does it happen, Kitty, that conſider- 
ing the impalpability of the air, and the pal- 
pability of ſtraws, bits of paper, and the 


groſſer kinds of exhalations, ſuch bodies, 


notwithſtanding, mount up to conſiderable ; 


heights in the air, and remain there for a 


long ſpace of time? 


Vor. ., „„ 


e e wie. 


- N 7 
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KITTY. 

\/Their riſing into the air is owing to the 

motion of the air itſelf, when their weights 


are ſpecifically heavier, or even equal; 


but when their particles are ſo divided as 


to ſpread through a large portion of the air, 
they then are lighter, and will rife and re- 


main in the air till ſuch time as they diſ- 


© ſolve into rain, or are exhauſted By the 
* of the ſun. 10 | 


| | = LADY. CAROLIN. 
This ſmall phial of oil has been for a 


| Ka time laid aſide, and has of courſe col- 


lected a vaſt quantity of aerial particles: I 


now ſhake it, and the, globules of air all 
moünt to the 8 8 is the reaſon of 
2 7 R Frederic? 


| amine | 
Thee is no other reaſon, Madam, but 


chat the air is lighter than the oil, as oil is 
lighter than water, as water is * than 
mercury; and ſo V 


\ * 
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LADY CAROLINE. 
Vou ſee, Elizabeth, 1 have here beat up 


together a little oil and water, and have 


ſuffered the air to mix with them; the con- 


ſequence is, that they all three have loſt 
their fluidity. I now again whip a little 


cream with this white of ay egg, and you 
may eaſily perceiye that they too ceaſe to 
be fluid. What can be the reaſon of this? 


„ 
The friction increaſing in proportion as 


the ſurfaces are multiplied, the mixed li- 


quors may he divided into ſo ſmall portions, 
that they may touch each other in too 
many points, and the difference of their 
weights, which can alone diſunite them, 
may not equal the friction, or, wltich 
is quite the ſame thing, the difficulty they 


meet with of diſengaging from each 


other. 


It is for this very reaſon that oil and 
wine, when well beat up together, be- 


, come ointment z ; and that the white of an 


E 2 „„ 
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egg, cream, &c. fwell into * motionleſs 
- froth: for the air is ſo extremely divided, 
and its mixture with thoſe liquids is ſo 
very intimate, that its ſpecific lightneſs is 
not ſufficient to looſen it from them. 
Io theſe reaſons I can add two other 
cauſes, which'render the ſeparation of the 
parts ſo difficult; one is, the viſcoſity, 
| which is greater or leſs in one ſubſtance 
than in another, but from which no ſub- 
tance i is exempt : the other is, the ſym- 
pPathy, or rather analogy, which is fre- 
quently. found between two liquids, and 
which probably conſiſts in an adaption of 
Parts, a likeneſs of magnitude, and a fit- 
meſs of figure. Thus the ſpirit of wine once 
mixed with water can by no art be ever 
again ſeparated from it, while the oil of 
{-_ turpentine, which is not a great deal 
| lighter, ſuffers no difficulty i in BE drawn 
: from the water it was mixed with, ' | 
LADY CAROLINE. 3 
Here! is a little but very" © curious glaſs in- 
ſtrument, 


in- 
ent, 
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ſtrument, George; it conſiſts of a ſmall 
_apbeo gla", above which there is a ſpecies 


of cup, and the baſe, you ſee, is a kind of 


phial of the ſame matter as the tube. I 
now fill this phial with red wine; and 
then 1 fill the cup and the tube above it 


with water, and deſire you will- not only 


tell me your eee, but Wan for 
them? 


GEORGE. 
x, begin to. ſee (if I miſtake nat) one of 
the moſt beautiful of all experiments: I 


"obſerve a delicate film of the wine raife it- 
ſelf off the ſurface of the phial, form itſelf 


into a point, direct itſelf in the form of 4 


column to the mouth of the cup, and con- 


tinue its progreſs through the water; while 
at the very ſame inſtant of time, an equally 
ſmall thread of water deſcends from the cup 
into the phial ; and both the column of the 
wine and the thread of the water continue, 
the one to mount, and the other to deſcend, 
ina ſpiral motion, until every drop of the 
8 E3 Natter 
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water ſhall have fallen into the phial, and 
every particle a) the v wine aſcended | into the 
cup. 2 „ 
- The deen of all cis 1 1 need men- 
tion after what has been already ſaid by my 
ſiſter Mary. I can only add to her account 
in this inſtance; that the water being the 
= heavier of the two bodies, and placed in 
the uppermoſt part of the veſſel, cannot 
have its exertion of deſcent made otherways 
known, than by its forcing the wine to * 
| ours On to move upwards, * - 
_ ESD ' LADY CAROLINE, | © 
l Vow alloded, George, to your ſiſter 
Oi anſwer ; but how will that, or your 
i don anſwer, account for this? the two li- 
| quids in the inſtance of your ſiſter Mary's 
Ro . on their being poured on each 
other, mixed, oy in this Caſe no Mixture 
Ons . 55 1 HUT | . 
5 — 
«he this veſſel the water poured into yh 
ently deſcends upon the wine, not by 
Fe oy] 1 | | | - | 4, ma- 
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à manual pouring, but by the ſmalleſt of 
tubes. It is no otherways admitted but 


by the ſloweſt deſcent of its own weight, 


without any velocity acquired from a fall. 


Hence the viſible tranquillity betwixt the 
aſcending wine and the deſcending water: 
they have neither of them motion enough to 


divide or to embarraſs each other, and of 


courſe cannot mix. 


LADY CAROLIN E. 
1 take this inverted ſiphon, and pour 


mercury into one arm of it, until it rife in 
each arm to one half of a graduation, I 
now pour this coloured water upon it; and 
the conſequence is, that when the ſurface 
of the coloured water is riſen, as you ſee, 
to the fourteenth graduation, the mer- 
cCury riſes juſt one graduation higher in 
one arm than in OW other. Account for + 


won Oy 5 : . EO» Ne We notes 
ee e er. 


The mercury loaded on one ſide by U Fug | 
column of 8 9 riſes on the other ſide in 
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order to balance the liquid which preſſes it; 
as ſoon as it ceaſes mounting, its height 
above its own level is equal to the four. 
teenth part of that of the water; and 1 
have heard Sir Thomas ſay, that the weight 
of water is to that of mercury, as 1 is 
to 14: it is therefore very evident that the 
heights of theſe two balanced fluids are re- 
ciprocally proportionable to their denſities, 
for as the mercury is faurteen times as 
heavy as the water, ſo the water is fourteen 
E Lad * high as the mercury. 7 
1 LADY CAROLINE. | 
| How 4 it happen, William, that our 
bodies never feel the immenſe W of the 
. wr upon them 85 
. 5 WILLIAM. 5 
Prem the very moment of our birth we 
are accuſtomed to its preſſure. This preſ- 
' fure i is equal, uniform, continual, and af - 
fects the whole extent of our bodies at 
once; ſo that one part feels no more preſ- 


| dure than another 3 now feeling is nothing 
a 


* 
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elfe but a way of judging of our preſent 


ſituation, when compared to another pre- 
ceding ſituation : but if our ſituation has 
never been altered, the ſenſation of the 
preſſure can never have been interrupted, 


and therefore is, to ſpeak the TER no 


ſenſation at all. 


5 TAbx CAROLINE. 
I take this glaſs tube, ſtopped at one end, 


* 


and of about three feet in length; I pour 


mercury into it; now that the tube is en- 
. tirely full, I place my finger on its orifice 
to ſtop it, and after having turned it upſide 
down, I convey that end which is ſtopped 
by my finger into a veſſel which likewiſe 
contains mercury, and I now take away 


my finger from the orifice, The tube 
now plunged into the other mercury by the 
open end, partly empties itſelf, as you may 
all ſee, into the veſſel ; but there till re- 


mains a column of mercury of about twenty- 


ty-ſeven inches in height. Can you ex- 


plain this, Elizabeth ? 


ELIZA» 


we PY 


4 _  -RUBIMENTS OF REASON, 
_ ELIZABETH. | 
| The air being a matter or ſubſtance has, 
like all other bodies, a tendency or weight 
| towards the center of the earth. A heayy 
body. acts by its weight againſt every thing 
that is oppoſed to its fall, or becomes a baſe 
to it: thus, when a column of air repoſes 
upon any body, it compreſſes it with all 
che ſtrength of its weight. Now the ſur- 
face of the mercury in the other veſſel is, 
in your experiment, Madam, the baſe of 
* a column of air; it muſt therefore be preſ- 
- fed by. its: weight. When your Ladyſhip 
applied a tube to a ſpot of this preſſed ſur- 
face, the column of mercury the tube 
| contained being heavier than the column of 
dir that immediately correſponds to its baſe, 
0 finks, until its diminiſhed elevation places 
its weight in balance with the preſſure 
exerted on all the ſimilar parts of the 
ſurface of the mereury in which the tube i5 
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| LADY CAROLINE. 
1 now make a ſmall aperture in the up- 


% 


: permoſt and cloſed end. of the tube, and I 


perceive that the mercury immediately de- 
ſcends. What is the reaſon of this, 
OY, HENRY. 

The air by this means enters through the 
ſmall aperture you made, and acts upon the 
mercury ſo as to deſtroy the effort that the 
other part of the air made upon the mercury | 
contained in the veſſel : thus the column' of 
mercury in the tube being placed betwixt 
two equal preſſures, muſt fall to its own 
level through its own weight. 

>= LADY. emen 


— 


| 11 take this other tube, Fanny, open at 


both ends, and placing one end of it in this 

veſſel full of coloured water; I ſuck up 
the air which is in the tube, and the water 
immediately ſucceeds, aſcends and Bills: 4 it. 


— 


FANNY. | 


46% _ RUDIMENTS OF REASON, 
ELIZABETH. 

The air being a matter or ſubſtance has, 

ile all other bodies, a tendency or weight 

towards the center of the earth, A heayy 

body acts by its weight againſt every thing 

that is ; oppoſed to its fall, or becomes a baſe 

to it: thus, when a column of air repoſes 

by upon any body, it compreſſes it with all 
the ſtrength of its weight. Now the ſur- 

5 face of the mercury in the other veſſel is, 

| in your. experiment, Madam, the baſe of 

2 2 column of air; it muſt therefore be preſ- 
- > ted by its weight. When your Ladyſhip 
applied a tube to a ſpot of this preſſed ſur- 

face, the column of mercury the tube 

| _Ccontained being heavier than the column of 
dir that immediately correſponds to its baſe, 
* ſinks, until its diminiſhed elevation places 
its weight in balance with the preſſure 
- exerted on all the ſimilar parts of the 
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ap cAROLINR. 
I now make a ſmall aperture in the up- 


* 


f permoſt and cloſed end of the tube, and I 


perceive that the mercury immediately de- 
ſcends. What is the reaſon of this, 
HENRY. 


The air by this means enters through the 
ſmall aperture you made, and acts upon the 


mercury ſo as to deſtroy the effort that the 


other part of the air made upon the mercury 
contained in the veſſel: thus the column of 


mercury in the tube being placed betwixt 
two equal preſſures, muſt fall to its .] 
level: through its own weight. 


LADY CAROLIN F. 


— 


I take this other tube, Tents, open at 


both ends, and placing one end of it in this 
veſſel full of coloured water; I ſuck up 
the air which is in the tube, and the water 
immediately ſucceeds, aſcends and * it. 
How do you _eount for it? 


_ 


FANNY. 


— —_——__ <——— iy ——— 


0 
—— ——— CS 
F —_— 
* 4 


= _ en 2 — 
— — ve. 
- — —— . ¹mͥůwd m ²˙˙⁰ ] 1 — % — 
. a R 4 
„* * 
— * EIT. * IY , i n 
. * J 
% * 


— — 


— et o_ 
— 


1275 


3 AKVDIMENTS or dae, 85 
FANNY. | 
it his. no other reaſon. for it, Madam, 
0 e that the water, unloaded of the weight 
of the air contained in the tube, obeys the 
weight of the column of air which es 


\ 


75 the water in the veſlel. 


= 


IA CAROLINE. \ | 
I this other veſſel full of mercury, 15 
dip the end of a tube of at leaſt thirty inches 
length, but not more than one twelfth of an 
inch in width. I ſuck the air out from the 


5 tube, and the mercury riſes up twenty 


3 A | | 


_ ſeven inches, or thereabouts, and though [ 
' ſhould continue to ſuck, the mercury will 
riſe no higher. Can you give me a reaſon | 
e W 7 5 1 8500 5 
| MARY. 8 5 
85 the mercury is a great 4 more heavy 


'P 


. "Res the water, the weight of the external 
„ 


air which helps to raiſe it, is balanced by a 
leſs long column. Had there been any 
bother fluid more heavy than the mercury, | 
: we ould have e ſeen it remain at 

4 e a point 
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| a point ſtill lower. In a word, in pumps 


» WM where ſuckers are employed, the water 
f only mounts to two-and-thirty feet; be- 
© WW cauſe as the weight of the atmoſphere is li- 


mited, a column of air does not weigh more 
than a column of water of thirty-two feet, 
though the column of air be vaſtly higher. 


E Now mercury aſcends only to the height of 

es deny. ſeven inches; for its weight being 

n tothat' of the water, as one is to four= _ 
he teen; the column of air in raiſing up the 
mercury to twenty-ſeven inches, exerts iĩt- 

1 ſelf as much as it does in raiſing the water 

ill to thirty-one, or thirty-two feet. F or the 
on mercury weighing fourteen times more 


than the water, if it is at the height of 
twenty-ſeven. inches, we muſt, in order to | 
compare this elevation to-that of the water, 
reckon-twenty-ſeven times fourteen inches, : 
which on calculation you will find to be 
trty-one feet and a half. . 
1 115 LADY CAROLINE. * 
| How is it Edward, that the greater 
\ op | number 


. 


— 


; mY - ; WE: . : f 
$©#&  RUDIMENTS OF REASON. 


number of long-billed birds, ſuch as herns, 
ſtorks, woodcocks, as well as almoſt all 
quadrupeds, ſuch as horſes, cows, ſtags, 
and others, can when they pleaſe raiſe 1 
water in their ſtomach?s 
EDWARD. 
All theſe animals may be more properly 
: ſaid to ſuck than to drink, and the act of 
ſucking is nothing elſe but that of rarefying 
the internal air by dilating the capacities 
Which contain it, to give room to the preſ- 
ſure of the atmoſphere. The cheſt in 
raiſing itſelf, ſomewhat in the way of the 
- opening pannels of a bellows, prepares a 
new yacuity, to fill which the external air 
Tuſhes in, an act which we call reſpiration ; 
but if the mouth be moiſt with, or full of 
water, though this laſt fluid were beneath 
the ſtomach where the void is made, it is 
chither carried by the weight o y > air with 
which it is always loaded. OE 
ax CAROLNNE, 
Why is it ſo very a Sophia, to 
1 draw 
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draw up the ſucker of a ſyringe, the orifice 
of which is either entirely Roppeds or in a 
25 veſſel void of air! . ä 


ternally by another column of water, ſup- 
ported by an inferior column of air, it is 


moved, we can no more draw the ſucker 
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|  SOPHIA. 
While the ſucker preſſed externally by a 


column of air, is likewiſe preſſed back in- 


in balance betwixt two equal powers; and 
to move it, we have nothing to do but to get 
the better of its friction. When, however, 
the inferior ſupporting column of air is re- 


upwards, without raiſing the whole column 
of air that preſſes againſt it; and this co- 
Jumn is a cylinder, the height of which is 
the atmoſphere itſelf, and the baſe the top 
of the ſucker, 
e LADY cAROL Nx. 
Ae is a ſmall pair of bellows, Bede 
ne, of which I have ſhut up all the aper- 
fures. Take them and me what 1 | 
| ee? 2s 


i 
; 
1 
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- FREDERIC. | 
4A experience that it is with a great deal of 
Cifficulty that I can move them. They 
appear'to me to be in the ſame ſituation as 
the ſucker in the ſyringe; for as there is no 
internal air to act againſt the external air, 
there can be no balance. 

{I ſhould imagine that it is for the ſame 
2-66, hi that the breaſt of an animal can no 
longer expand itſelf as uſual in the act of 
reſpiration, when the admittance of the air 
is impeded. And it is the opinion of all 
i ble anatomiſts, that drowned animals have 
died, not through the quantity of water 
they have ſwallowed, but through the in⸗ 
terruption of that mon on: which reſj ae 
i N e 
| LADY CAROLINE.. 8 
1 1 this tumbler, many 61 it with 
8 es and cover it with a paper that will 
cloſely touch its. rim all round. I place 
mf hand upon it, and then turn the glaſs 
upſide n 1 wy: hand : I now take 


th 


ee 
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my hand away, and you notwithſtanding 


ſee that the water remains unmoved in the 


tumbler, and the paper adheres as cloſe to it 


as if the tumbler were placed upright? Is 


| 2 0 any reaſon you can give for this | 9 
| | ' GEORGE. 
The water contained in the tumbler can- 
not deſcend, but by overpowering the ca- 


Jumns of air betwixt it and the floor, and 


ſupported by the floor; nor can it be re- 
f moved ſideways, as it is propped on all 


| Tides round by the atmoſphere itſelf, which 
bas A ſtrength of bearing up a maſs of 


water of thirty-two feet height. Thus the 
reſiſtance of the column beneath the 


water in the glaſs is a great deal more | 
than ſufficient to keep it from falling. 


The uſe of the ſcrap of paper in this ex» 


periment is only to hinder, the diviſion 
or mixture of the two fluids; for their 
weights are ſo very different, that they could . . 


Ut ve alas hindered from falling 


— 


* 
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into each others if 1 may uſe the ex · 

2 ee 2 N be e e 
„„ six THOMAS. | | 

I once ſaw, when abroad, Kitty, an 
e enen of a moſt ſingular nature, 

which I hope you will be able to account 


for. A tube of ſome feet length, I for- 


get the number, communicated at one 


end with about a dozen of other ſmaller 


tubes. The ends of each of thoſe tubes 
; terminated i in as. many bladders; in the 
iniddle of the large tube there was a kind of 
key, which could open or ſtop up the paſ- 
"he Lage of the tube; this was the apparatus, 
| but the occaſion of this nnen the 
OT. e touted 

„ very: conſiderable bet was laid LR 
two young men of the firſt faſhion in Italy, 


on the reſpective ſtrength of the Swiſs, 


Who guarded their gates. In the alterca- 
non, one of theſe noblemen laid the wager 
alluded to, and ſaid that the ſon of his 
n, egit Oy " agua had more bo- 

dily 
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dily ſtrength than the Swiſs of the other 


i nobleman. 


On the day agreed upon, a RS beam 


was placed acroſs the ſmall tubes of the in- 


firument J have already mentioned to you, 
I was then propoſed to the Swiſs to raiſe * * 


| "that beam, and ſimply remove it from the 


tubes: every exertion of his ſtrength was 
put forth i in vain, he could not ſo much as 


give it an appearance of motion. The 
child was then called, and, having received 

: his cue, defired every body ſhould withdraw. . 
1⁰ ſome diſtance from the beam, then blew | 
into the tube with all his might, and when 
tired, turned the key or cock, that the air 


might not return back, and this he conti- 


nued for a while to the great: amaſement of | 
his maſter's opponent; in a few minutes 
more, however, he ſo effectually filled the 

bladders with air, that the beam roſo of i its 


own accord, and rolled with 2 noiſe 
from off he tubes. | | 


KITTY. 


* 5 nvonturs OF REASON. 
Wo 8 oh Was Q).'s; + (ly TH One 
The aha of the child 1 hauls: ahink, | 
compreſſed and gave a new ſpring to the air 
contained in the large tube, from which 
the air in the ſmaller tubes and in the blad- 
| ders receives a gradual and growing preſ- 
ſure; this ſucceſſive exceſs of ſpring or 
; elaſticity, exalted by the heat of the child's 
breath, diſtends the bladders ſo violently, 
that the impriſoned air, becoming at laſt 
equal in ſtrength to the weight of the beam, 


communicates a commencement of motion 


40 it, which the weight of the beam itſelf. 
completes, by adding power enough to the 
ſpring, through preſſure, to force it at length | 
| PO from its ſituation. | 

gt, LADY CAROLINE. | 
Why does a heavy body, William, 
ren leſs 5 in the hand of a perſon who 
© +holds it in a heavy fluid, than if the ſame 
1 it in a fluid of leſs round 9 

„„ 2 WILLIAM, + 

Al N are e ſupported i in fvide in te 
. exact 


8 


r ß dee 


OP: =" 14 
- 


j 
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exact proportion of the weight of thoſe 
fluids. If 1 take a body that weighs ten 
pounds in the air, and plunge it into water 
oſ an equal volume with itſelf, and which 
perhaps weighs two pounds, my hand 


will then have W to e b pounds 1 


aa | 


SIR THOMAS. SOT UE 
$2" you recolleQ, Elizabeth; what + | 


be the weight of the column of air which 


ref ponds t to the human body? 


\ ELIZABETH. 3 N 
1 11 has been diſcovered that a middling 


; bred perſon correſponds to a maſs of air of 
upwards of twenty thouſand pounds weight. 
But a fiſh at the bottom of a river or of a 
lake has not only the prefſuxe of the air, 
but that of the water to ſupport; ſo that if 


it be thirty - tw feet deep, it is loaded with 


twice the weight of the atmoſphere. What 
then muſt the preſſure be on the HE of an - 


animal at the bottom of the ocean? Theſe | 


| WoAmmous weights, e continu ally | 


. 


— 
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applied to the ſurfaces of their bodies, do 
not deſtroy them, for the reaſon that they 
are internally ſupported by the ſpring of 
the ſame fluid which ſurrounds them; we 

- breathe within the ſame air by which we 
are compreſſed without, and fiſh are in te 

. ſame ſituation as we are with regard to 
the water; for if they breathe air with wa- 
ter, this air, before it paſſes into their bo- 
dies, is in balance by its ſpring with the 
preſſure of the fluid with which it is 

| charged. The motion of the breaſt, in 
we time of breathing, is only free in az 
much as there is an equilibrium betwixt 
- the external and internal air. Whatever 
accident renders the laſt weaker or ſtronger, 
adds to the difficulty of reſpiration. In a 
word, neither the weight of the air, nor that 

1 of the water, deſtroys the diver who plunges | 


ts the bottom of the ſea; becauſe he is 
| preſſed on all ſides round, and be- 
cauſe the imernal balances the external uh 
[Te ws his * ſorm a ſeries of hs. 

_ 
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wt be, however, remarked, that. many 
been obliged to be drawn up, their noſes 


diver has air conveyed down with him; it 


uſual thickneſs he was accuſtomed to; and 7 


| immenſe a volume of water, 


1, that they are not afraid of breaking it 


divers who have been ſent down under wa- 
ter in large bells full of air, have generally 


and ears running with blood. The. reaſon 
of this is, that it is not ſufficient that the 


is alſo neceſſary that that air profervs the 


1 do not think that this can ever be prac- 
ticable, conſidering the vaſt preſſure of ſo 


SIR THOMAS. 
When fiſhermen have thrown their net. 


to great advantage, how comes it, Hen- 


when they draw it from the water into 
the air? e . 
HENRY. ©: 
Lesser ot always reduces bodies to a re- 
ſpe&ive weight, much leſs than their ab- 
ſolute one. Thus it ſometimes happens, 
that a. man of one hundred and Tp 


LY 
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8 pounds weight on land, is not above one 
or two pounds in the water. Hence a twig, 
or even a few blades of graſs on a bank, 
may ſometimes ſave a drowning perſon, 
whereas a perſon falling out of a window 
would pull the WR of a very conſiderable 
relief ö 
„%% ö;ũ oO LADY CAROLIN E. 

I chrow this wax ball into a Weben of cold 
Voater, and it ſwims. I now heat the wa- 
eeter over this chafing-diſh, the ball then 
ſinks, but now the heat increaſes, and the 
ball mounts again. Can you give 1 rea- 
ſon for ann Fanny? 

| - FANNY. 5 
1 Te ſwims at firſt becauſe it is leſs — 
1% chan cold water; it then finks becauſe it 
[| becomes heavier than an equal volume of 
1 water rarefied by heat. It afterward 
| mounts again, becauſe being itſelf now ra- 
Il refied by the ſtill increaſing heat, which pe- | 
1 netrates and dilates the air that it contains, 
3 it becomes lighter than an equal volume of 


LADY 
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4 LADY CAROLINE. ; 

How do fiſh, Mary, remain ſuſpended 
and motionleſs? How do they go up and 
down the water with fuch freedom? 

| MARY. 

They have in their bodies a bladder, 
which they fill with air when inſtinct 
prompts them to become more light, and 
which they empty when they mean to be- 
tome heavier : theſe viciſſitudes of light- 
neſs and gravity are aided. by the ſtrokes of 
their tail againſt the reſiſting fluid. - 

I. ADY CAROLINE. 

Why, Edward, do drowning animals 
deſcend at firſt to the bottom of the water ? 

| Lg EDWARD. 7 

wands their bodies are heavier than the 
volume of the water in which they fall. 

+ LADY CAROLINE 
ra- Why do: we afterwards ſee the drowned 
pe- | animal on the ſurface of the water? And 
ns, Why are theſe appearances ſometimes ſo 
of ey ro Tell me, Sophia. 
| 8 EE; SOPHIA. ; 


\ 
W 
- 23+ 

>. 
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| _ SOPHIA. 

It is Frede their N become 7 2-0 
Par lighter and heavier than the volume 
of water to which they correſpond ; the 
body deſcends at firſt into the water, be- 


cCauſe it is heavier ; it then re- aſcends, be- 


cauſe the dilatation of the internal air gives 
more volume to the body; it then at laſt 
re- plunges, by the burſting of the mem- 
branes which contained that air, and by 
means of which the . was made to 
\ Goim, | i 5 
„„ THOMAS. | D +. 
1 F rederic, is the. aQ of Frimming 
| pecounted for? „„ 
'FREDERIC. 
The ſwimmer raiſes the water at his 


8 e by the motion of bis arms and legs, 
| the neighbouring columns of water become 
by this means higher: being thus made 


longer, they weigh more, ſince all columns 


of water weigh in proportion to their height. 


The great quantity of air which the ſwim- 
„„ mer 
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mer likewife inhales, aſſiſts him conſide- 
rably in this exertion by ene his 
rel] peaive, weight, | 
I ' SIR THOMAS. x | 
* Ag pray, Frederic, why do ſwimmers 
| ſometimes uſe bladders under their arms! 
FRED ERIC. 
To inereaſe the volume of their body, 
and thereby procure more columns ol water 
to ſupport them. | | 
SIR THOMAS. 
Since we are upon this ſubject, Frede- 
ric, I ſhall” aſk another queſtion. How 
does a diver, after touching the ney 80 85 
tom of the ſea, remount? ZOE 
FREDERIC. „ 
His reſpective weight in ſuch an im- 
menſe body of water is much leſſened; he 
has nothing to do but to ſtrike the bottom 
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| perpendicularly with his foot, to procure a 
ſpring; the collateral columns of water 
will then urge Oy upwards with great - 
Weir 2 = 
"84 - --- 2a. 
/ { 
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How is it, Gran. x od a large veſſel at 
ſea ſails with the utmoſt ſecurity, whereas, 


as I have heard it ſaid, it would ſink on a 
Hake of freſh water! ; 


. 
Salt water is much more heavy than freſh 
Vater, and therefore can ſupport a much 


£ greater weight ; ; for it is well known that 


all floating bodies ſink more or leſs, ac- 


5 cording to the ee of the fluid they 
move in. 


. Lab CAROLINE. | 
ws 6 have heard much talk of the floating 

7 iſlands, Kitty. - Can a motion of this na- 
: an happen } FL dls 

KITTY. | | 

{F think it may; water may in proceſs of 
time undermine any mould, and the piece 
of earth is kept cloſe together by its being 
of a light nature, and interwoven in its 


: paris by immenſe quantities of ropts: and 
other ligatures; „ 


: E K ; - 
| 4 LADY 
& 4 ; 4 ? E s * 3 . 
: . 8 Y 40 L 
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LADY CAROLINE. | 
Your conception, Kitty, is clear and 
adequate to the ſubject. How does it hap- 
pen, Henry, that leſs water is requiſite i in 
order to ſupport a veſſel in a ſtrait, than in 
the wide and ſpacious ocean 2 


_ HENRY... 


In the ocean, water expands itſelf into, : 


2 larger circle, and riſes to a leſſer height. 
In a more confined Place, water corre 
\ ſponds to a leſs width, and riſes to a greater 
altitude. Now, water having a great 
: weight, counterbalances and ſupports the 
ſhip preciſely i in the proportion of its exal- 
| tation: hence, the more a harbour 1 is nar- 
row, the leſs N is there of i of. 
water. 
| LADY CAROLINE. 
Why, William, do fluids aſcend in Wy 
| yillery tubes ? | 
WILLIAM. 
| The unequal preſſure of whateyer fuid 


Nb probably the fundamental Point of the ; 


G ZI explana- 
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5 3 of the aſcenſion of the fluids i in 


[ 


\.\ * 
1 
13 

IM. 


capillary tubes; but the adherence or na- 
tural viſcoſity of all liquors, the ſize and 
the figure of their parts, and perhaps a cer- 
: tain motion which belongs to them, are ſo 


many means which nature may have em- 


ployed for theſe kinds of effects, and as ſo 
| Wavy objects which we ought to conſider | 
| Wi our teſearghes. „ 


Here Sir Thomas interrupted William, 


| faying, that capillary tubes are ſo called on 


account of their minuteneſs. They may 


be made of glaſs, or any other matter fit 
for containing water. They take this 
name, without doubt, from the reſemhlance 
that their apertures have to a hair, which 


we commonly look on as ſmall canals, hol- 


Jow throughout. the whole length, and ca- 
Pable of tranſmitting ſome certain ſpecies | 
of fluids. However, the diameter of ga- 
: s tubes «1999-1 be equal to two twelfths ; 
e 


. 
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of an inch, and even two twelſths and 2 
half of an inch. 

. LADY CAROLINE. Jos 5 
We often find a heap of ſand, 3 foft 
ſtone, a billet placed upright, moiſtened 
even to the tep, although theſe bodies may 
not he an inch in water. What is the 1 | 
"rs this, Frederic? „ 
7 FREDERIC. 
As theſe bodies are porous, the water 
N finds in them minute channels ' through _ 
which it aſcends, as it would do in ſmall 3 25 
tubes of glaſs; and to improve ſtill farther 
- this idea, becauſe in a channel extremely 
poliſhed and very ſtrait, the liquor oppoling 


all its weight to the cauſe which elevates 


it, in lieu of paſſing through the winding 
paſſages, which are offered to it by the in- 
ternal part of a ſolid body, it finds here and 
there a reſting place: whence it may hap- : 
pen. that it ſets off by repeated ſprings, 
And AE with FOG loten 


1 
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LADY: CAROLINE. 
Why, Mary, do the waters, and in ge- 


| neral all bodies, evaporate a great deal Tels 


in moiſt and calm weather than when it 
blos a dry wind ? e 

| ; MARY. | 

Becauſe a capillary tube Which ſupports 

2 column of liquor, like a ſpunge full of 


© water, cannot draw-up any more; in the 


ſame manner the air being too much load- 


end, raiſes vapours no longer. In moiſt 


Weather the air is a charged ſpunge ; ; ina 


200 wind it is an empty ſpunge, and which 


0" conſtantly renovated u pon the fame 
weißes = e 
% 9 CAROLINE. 


| What 3 is it, my dear PF Nye that EAA 


the vapours fall in'rain : 
8 FANNY. | 
ET is a degree of cold which coridenſes 
part of the atmoſphere where thoſe va- 
| n ka reign, and which drawing together 
the particles of water, unites them into 


_—_— 4 
4 


© drops 


WWW 


n 
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drops toe heavy to be ſupported by an equal 
volume of air; then the condenſed air is a 
ſpunge compreſſible. This compreſſion 
may be attributed not only. to the chilneſs 
which may be the uſual cauſe, but likewiſe 
10 the winds, by which the clouds are 
5 ſqueezed together, that is, the parts of 
the air moſt loaded with water; and in 
fact, the rain, particularly that of a ſtorm, 
always falls by ſudden guſhes, like the 1 
N preſſion 0 of a ſpongious body full of water. 
: LADY CAROLIN E. 
Fi = Edward, does the ſap of a tree 


ns from the roots to the trunk, and mugs 1 


the trunk to the branches? 


' EDWARD. | 
we may look on its courſe as on fo many 
mall capillary channels, or as a continuity 
of ſpongious bodies, by which it is con- 
veyed from the roots to the top/of the tree, 
and more or leſs copioully, according to the 
actual ſtate of the different pho which re- 
. Ceire the 9 8 
| LADY 
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LADY CAROLINE. 


How, George; does every tree in a gar- 


den receive the nutriment which nature has 


prepared for it? How can the apple-tree 
not take that which is adapted to the vine, 


to the myrtle, to the jaſſmine; 1250 to the 
ce: 5 


F GEORGE, 
If; it be true, that the channels which con- 


. vey the ſap perform the office of capillary 
| tubes, there preſents itſelf an example of 
this kind, which might be looked upon as 


a coarſe imitation of nature concerning the 


; = object before us. If we put into a vaſe two 
liquors very different each from the other, | 


as oil and wine, and if you dip the two ends 
of a piece of liſt, one into the wine, the 
other into the oil, of which one will imbibe 
wine, and the other oil, both will act like 


- a ſponge ; but the firſt will ſuck up the 


wine alone, and the laſt only the oil. All 


bodies of this kind are fit for drawing up 


„ 19 5 they load themſclves with one 


rather | 
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rather than another, according to the ana- 
logy it has with thoſe liquors. This ana- 
logy muſt undoubtedly conſiſt in the form, 
the ſize, the diſpoſition of parts, &c. Each 
ſpecies of plant probably does ſomething 
of the like nature, and for the ſame rea- 
Tons. | 5 
Th | LADY CAROLINE. 
You have anſwered, my dear ſon, like a 
lad of genius and penetration. I ſhall elu- 
Cidate this in another place; however, my 
D dear. George, I muſt remind you of a re- 
mark which you forgot to mention, that 
- the ends of the liſt ſhould, previouſly to their 
being put into the oil and wine, be daubed, 
one with oil and the other end with wine, 
or other ways they might both at once abſorb 
che oil, and leave the wine untouched. Why, 
Kitty, does au angular or pointed body 
wound us more in falling upon us dank a 
Hat body? - V 
| Yo a ee. 


| Becauſe its effort is wholly exerted upon = 


one {mall ſpot, ad 1 a e realen 
we 


— 


Þ 
E-. 
| 

| 
| 

| 

| 


mis, Henry 5 
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we riſk leſs being hurt when we hold out 


5 hand hollow, to receive a bowl than when 
we extend „ 


LADñY C AROLINE. 
JF ſuppoſe that thete is a great deal more 


| ſubtle : air within one body than in another; 
the conſequence will be, that this laſt body 


will be leſs hard. What is the reaſon of 


HEN RY. 


Becauſe then the ſolid parts of which it 
0 conſiſts touch each other by leſs ſurfaces, 
and the preſſure from without is better ſup- 
ported by that which the fluid tranſmits in- 
= wardly, When wax, for inſtance, ſen- _ 
| bbly ſoftens, | it is that the ſubtle air with 


which it is penetrated, dilated by the heat, 


dilates in the fame manner the fpace that it 
occupies ; ; and as thefe fpaces eannot in- 
creaſe but by removing the folid parts of 
thoſe which ſurround them, the contact of 
= theſe laſt becomes more rarefied, their 
junction leſs exact, and — we 
leſs os W ; 
1» 33% oe abr 
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LADY CAROLINE. | 
In ſome determinate caſes, two liquors | 
take all on a ſudden a conſiſtency greater or 
leſs, although we are not able to obſerve 
any degree of ſenſible refri geration. Fu 
tell me if you underſtand this, William? 
WILLIAM. 
| Tia. effect I have heard Sir Thomas 
call coagulation, and it can be explained by 
ſuppoſing that the parts are of different 
configurations, and ſuch as to reciprocally 
embarraſs each other ; and that they put an 
end between themſelves to that mobility, 
in which principally conſiſts the ſtate of 
being liquid. The moſt beautiful COagu= 
lation is that which is made with oil of 
lime and the oil of tartar. When a per- 
ſon ſtirs this mixture a little, it becomes a 
white maſs, to which you may give any 
form you pleaſe, hardening itſelf like Wax. 
Some people, likewiſe, coagulate a uri- 
nous, volatile, and a very ſubtile ſpirit, 
"with the \] eng 1 well. rectified wine; the 
3 H white 


Bayer” 
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white of an egg and the ſp pirit of ſalt; ; blood 


| und aqua vitz, or brandy. 33 


Ibis laſt experiment informs us of what 


| importance it is ſoberly to uſe ſpirituous li- 


quors, ſince they have the power of adulte- 


: ; ng and ſtopping the fluidity of the blood. 


LADY CAROLINE. 
K ſpecies of long clear glaſs bottle is 


Sh wink water, and if you would preſerve 
it from freezing during the winter, you put 
in one third of ſpirits of wine; then cloſe 
| | the mouth of the bottle by tying a moiſt- 
ened piece of bladder round the neck. In 

© this bottle there is a little hollow and ena- 
mꝛelled figure, or figures, ſuch as men or 
birds, which are more light than the liquid 
they ſwim in; and in the foot of which. 
| K$gures, a little hole is made through which 
à pin may pals.” The arid of this 1 inven- „ | 
tion now follow : | 

| In the firſt place, with the nieht Var 
your finger you preſs upon the bladder; the 
figure deſcends to the pgttom of the bottle, 


1 
. 4 
755 


7 5 1 
ny a a and 
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dznd is there ſtopped, and remains there as 
lng as the preſſure continues. 
In the ſecond place, if you preſs with 
leſs force, or if you ceaſe to e it imme- 
diately riſes. | 
In the third place, if you e ow 
7 ae” a when the figure is on its way of 
deſcending, it ſtops at the very ſpot in wink 
' you, chooſe to keep it. | 
In the fourth place, if you D's the 
Mer, and at the ſame time whirl the 
glaſs around, the little figure A the 
whirligigabout town axis 
- "Theſe effects are the ſame when youth 0 
the bottle upſide down, and when that 
preſſure is made from the lower part to the 
higher: thus, one may give it an air of 
myſtery, by arranging many tubes in a 
frame, and making the neceſſary preſſure 
on their orifices, in a manner hidden from 
the eyes of the ſpectators, with levers ſend- 
: ” them back, or with ſtrings hidden in 
| „„ 


; 26 | RVDIMENTS or aha 
EY of the wood, or * "Can | 


dan, Elizabeth „explain theſe efforts 8 Jad 


„„ 


e claſs <del 1 e e 
mer-houſe, theſe effects are all produced, 
and it is upon this that your Ladyſhip has 


. been ſpeaking; ; previous to eee 


pa queſtion,” I will run for it. 


The water is either not ea epele or is 
enen with great difficulty.” The 


air, on the contrary, is a flexible fluid; 
/ | which may be compreſſed with the greateſt 
facility. The little hollow enamelled 
N ; figures which are here inclofed, are there 
- Fore full of a compreſſible matter, and en- 
7 vironed with another that is not. When 
ou preſs with your finger upon the bladder, 
ads Inow do, I preſs all the maſs of water 
Wich is in the bottle; the column which 
cCorreſponds to the ſmall hole in the figure, 
which your Ladyſhip has mentioned, not 
Das Ming able to re-enter ou itſelf, on account 


CY 
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al its inflexibility, carries all the effort that 
it receives from the preſſure againſt the 
air which is in the figure: and as this fluid 
allows itſelf to be compreſſed and ſqueezed 
into a ſmaller ſpace, it yields to the water a 
part of that which it occupies; then the 
figure is more weighty than it was, for we 
muſt look upon it as a compoſition of ena- 
mel; of air more condenſed; and of a lit- 
tle water. which it has received, If the 
Whole, all together, be more heavy than the 
Correſpondent volume of water, it goes ta 
the bottom ; it, on the contrary, re- aſcends 
when it is lighter, that is, when a bn 

greſſure impels leſs water into the figure, or 
when I ſhall allow the compreſſed air the 
I liberty of repelling, by its ſpring, that 

; Which has already entered; and you may 

5 very readily conceive, that by managing this 
5 Preſſure of the finger, I retain in the figure | 
t ſuch a quantity of water, that the whole,” all 
A | together, is in equilibrium in the maſs, 

f N Maſe 8 as the little hole through which the 

8 83 8 
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=» | water may enter or da out, is Rinde one 
of the two legs g that is, on the fide of this 
little plunged body: if the fluid which 
paſſes into it be puſhed, or repelled with a 
violent velocity, the oblique impreſſion 
1 makes the figure turn round itſelf; for be- 
ing thus ſuſpended in the water, it is as if 
it were moveable upon two pivots, or upon 
1 axis. This figure, or figures, be- 
come ſometimes more light, ſometimes 
more heavy, than the liquid in which 
| they are plunged ; not that the volume of 
the correſpondent water changes its denſity 
or its ſize, but becauſe the plunged bodies 
decome themſelves alternately more denſe 
and more light, in matter, without be 
ing their volumes. „ 5 
AH you recollect, Ma once Gi 
our town here, a quack, who ſucceeded 
in 2 wonderful manner in theſe: experi- 
8 he called this figure his Little De- 
Vl, and made it aſcend, ſometimes to prove 
che goodneſs and efficacy of his remedies, 
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and ſometimes to thank the buyers, with 
various other tricks and devices. 
| LADY CAROLINE. 

- Your explanations and remarks upon this 
ſubject, my dear Elizabeth, have been 
clear and ſenſible, Tell me, Fanny, how 
a great number of animals, and above all 
quadrupeds, can have more ee in fwim- 
e than men? 

ANN. 5 of 

"Whey a quadruped ſwims, it can bold 

| its head out of the water without much ef- 
fort; but of man, the head is the firſt part 
of his body which plunges; and even when 

he ſwims well enough not to go to the bot- 

tom, he is ſtill under the neceſſity of 
making the utmoſt efforts to avoid having 
his face in the water: thus it is, that a 
ſwimmer is much more at eaſe. upon his 
back than in any other ſituation, 

63-7 + +, DE CAROLINE: ob 15 67 

Why do birds, being heavier than an 


| wy" IR * r r Fern * ER." 160 2 N 1 9 ROSSI 
2 = Þ a | 
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equal volume of _ a era me, Sg 
0 1 l 95 8 
W SOPHIA. 
When birds 4 fy, the cheſt-i is d dilated by 
- greater quantity of air than enters to it; 
they extend their wings, their tail, in- 
þ - creaſe their volume, and conſequently di- 
miniſh their reſpeQtive gravity... The air, 


ſtruck by their wings, becomes a fixed 
\ 


point, by which they procure motion tq 
_— to deſce nd, or ta es 


. Fi 5 154t i&py CARONNE, 
me} does a ſtone bridge, loaded with 
men, animals, &c. which, inſtead of pil- 
lars, has nothing but moyeable 1 on Bb ſalt 
e irſelff FEE . 
b MARV. 
- - Bbc the volume of ſtones and of air 
- Gncaibed | in theſe barges are more light, on 
account of the ſmall weight of the air, than 


* 


; 
; 
* 


0 equa volume of e BEA 8 
0 g : 7” LADY 
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510 3667 UADYCAROLINE; >». 

- Mit; * F rederic, does a ſteel. a 
8 ſoftly and gently upon the ſurface of 
à tumbler of water, ſwim by itſelf, without 
falling TROY. to the bottom A the 
wu. ORE apes 

e 196 PREDRRIC.” - -15c 2) 

* he: lightneſs of the air, the kiwi 6s 
tumbler, with the viſcoſity of the water, 
produce this effect. The air clings to the 
needle more eaſily than to the water, for it 
is with difficulty that the needle: can be 
moiſtened; the water flows even above 
it, without being able to wet it. This 
ſuppoſed; on the viſcid ſurface of the Wan 
ter, which makes the parts more difficult 
for ſeparation, the weight of the needle, 
with the air environing and furrounding.i it, 
e a kind of cavity, in which the - 
needle appears to lie beneath the ſurface of 

the water. It is in this way, that this lit- 
tile volume, compounded of the needle and 
| the air, Is more FER than an equal volume? 


— 
—̃ —U 
— 


\ + 
* 


, 


of water, and therefore. it muſt ſ wim above 
the. ſurface of the water. In a word, we 
may moiſten the needle, and, the particles 
of air no longer e to 685 weln: a 
Antiy go to the batto m. 
| „„ LADY CAROLINE. i ER 
* ou have anſwered, my dear boys. with | 


5 great good ſenſe; and I ſhall now leave this 


ſubject, thanking all of you, my good chil- 
> for your attention and rational an- 
en to the Fan Which I. _ 1215 


tes Sir Thomas, previous: * 3 | 
eee informed them that he had 
1 an eſſential part of the exerciſes 
in queſtion, Which was, to put into their 
ada 2 Table of the relative weights of bo- 


dies of the ſame volume to each other. | 


5 I beg,” ſaid he, * that you will all 2 5 


vou commit it. immediately to memory, 

it will clear up many things which 50 
deen already mentioned, and help you the 
more eaſily to e tols: Wick. ars 
o follow, : po 
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TAB L. E 


Of the Weights of different Bodies, ac- 
OP to the beſt Calculation. | 


1 Cubic Foot. 
Gold 1326 
Mercury 946 
Lead 803 
Silver 730. 


Copper 558 
iu. 516 


Wuite Marble 188 
„„ 


Brick 127 
Lime 85 
Sea Water 7170 
River Water 69 
Wine 68 


W 
Dil 64 


4 Ounces. 
10 


2 
12 


9 
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12 
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oN AIR, MUSICAL AND COMMON 
Ir SOUNDS, AND WIND. : 


3 * 
* 


—— ao 2 


| | SIR THOMAS. 
" AM now, my dear childs aback to 
. ſpeak of Air, and ſeveral things apper- 
diving to it, This ſubject will be'enter®= |} 
taining and inſtructive you will find plea- 5 | 
fure in every elucidation that will here take 
place ; ſo be attentive, I requeſt you, while 
I communicate the following mms 
; reden | 
iſt. Air is a fluid which covers the fark 
Face of the earth, and which encompaſſes it 
on all ſides round. It is the moſt univerſal _ 
element, andthe moſt neceſſary for the pre- 
fervation of every thing that lives on the 
Eatth. It is the air that forms the winds, 
that makes the waters evaporate, that be- 
owe RYE upon plants, that ſup» 
K. e 1 ports 


3 
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5 ports the life of man, and of all animals. 
It is the vehicle of ſounds, odours, &c. &c. 
2d, Air is a ſubſtance of which the na- 


ture is fixed, of which the integral parts 


are ſimple and homogeneous, and the 
principles united in ſuch a manner as never 
to give way to any efforts that we might 
be able to make to di ſcompoſe it. 


34d. It is probable that air remains con- 


ſtantly fluid, becauſe it is perfectly elaſtic; 


if it were only compreſſible, its parts 


97 brought together might perhaps touch each 
bother near enough to. form a hard body, 
FER and nothing could force them to depart from 
- that ſituation; but the ſpring which they 
' have naturally tends to rarefy the maſs of 
which they are compounded, becauſe 
ſtrongeſt compreſſion will be vainly uſed to 
force it; thus theſe parts preſerve that re- 
ſpective mobility in which fluidity conſiſts, 


. 4th. We may conceive. of the integral 


parts of the air as of minute filaments, out- 
5 _ in the form of ſpiral lines, or of 


„„ ſerews, 
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3 flexible and elaſtic, and their afſem- 


blage nearly like a little packet of cotton, 
or of carded wool, which you may eaſily 
reduce into a very ſmall volume, when you 
preſs it; but which, when compreſſion 


ceaſes, always riſes and ſpreads tel, ah; 


gaining its firt ſituation. 

Fth. Air, lice all other fluids, 3 in 
every directiol. Its ſpecific gravity, al- 
though not alrays the ſame, is to that of 


water, as 1 os, and dienen r 
5 1000. ; 
Sth. The vid, ch is 8 ends. 


in the recipiet of an air-pump, is not, 


1 properly ſpeakng, a void; it is only rare- 
| . air. But dſerve, that the air which 


again nto the void, out of the re- 


| Agen, may, a people have computed it, 
run ĩn a ſecondof time the ſpace of 1305 
feet; while a vind, which in a ſecond of 
time paſſes thrugh 32 feet, is a hurricane 


js of teamg up trees by the roots. | 
In order to Hit your underitandings on 
2 4 2 \ this 5 


| which then joined together drm one mals 
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this ſubject, my dears, one of you run to 
my library; you will there find the Lite- 
rary Journal for the year 1716; in the ſe- 
cond part of which, page 260, an explana- 
tion will be found of e ve. have been 
alluding to. 
th. We at ſuppoſe the: parks of 
air, intimately mixed with aiy other mat- 
ter, do not any longer touct each other ; 
but that they are immediatelyapplied to the 
very parts of the body which ontains them, 
as ſmall hairs might be, o the filaments 
| of cotton, which might ervelop, fot 70 
ſtance, minute grains of ſan, or might be 
. ſeparately lodged in the intrvals about to 
be filled between theſe ſane grains, and 


3 Although a great number H filaments:of 


cotton (uſually form a ſma flexible flakes 
vhich occupies a ſpace coſiderably ſenſi- 
dle, on account of all the ucuums which 
are in its eee we yet prceive hat it 
. 85 e ewer of thoſe 
vacuums | 


5 


F 


| 
| 
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vacuums with its own matter, if theſe va- 
euities, filled with another ſubſtance, did 
not contribute to its bulk. 

Zth. The atmoſphere is about ſixty miles 
high, and the vapours or exhalations, being 
more or lefs abundant, make it more'or lefs 
heavy. The air with which it is com- 
pounded is ſometimes very unwholeſome z 
that is, not in itſelf unwholeſome, but from 
the different exhalations which mix with it. 

th. The origin of ſound is commonly 
found in the colliſion or ſhock of two bo- 
dies ; the ſhaken parts of which produce a 


8 tremulation and ſound on all ſides to a 


_ certain diſtance, ſtriking che fluids _ 
| furround them. 04h 
This tremulation is Sep to 
other bodies which are ſuſceptible of re- 
ceiving it; that is, which meet in the ſphere 
of its activity. Sonorous bodies, properly. 
ſo called, are thoſe of which the ſounds, 
after the ſhock or friction ceaſes that pro- 

duced wn are diſtinct, comparable with 
91 7 - 
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each other, and of ſome duration; for we 
muſt not give this name to thoſe bodies, 
the fall or ſhaking of which occaſions a con- 
fuſed and ſudden noiſe, ſuch as the diſ- 
charge of a cart of gravel, for inſtance,” the 
noiſe of a water-fall, or the roaring of agi- 
| tated billows. None but elaſtic bodies are 
really ſonorous ; and the ſound they give is 

always in proportion to their vibrations, 
eit aer in reſpect to their duration, or 00 * 
intenſeneſs and force of their ſound. 
| - 10th, In the rope as well as the: bell, 
When we pull it for a ſound, we may per- 


F - ceive two kinds of vibrations: the firſt 


total, becauſe they belong entirely to the 
ſonorous body; I mean thoſe vibrations 
which proceed from the zones of an oval 
clock, or rather thoſe which were circular 
| before they were changed into ovals, by 
a which we may ſee the ſtring of a violin or 
a harpſichord under the figure of a paral- 
x lelegram. The other vibrations, which 

5 we 980 call 3 dolong to the in- 
rl | ſenſible 
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 enfible parts, and may be looked upon. as 
the elements of the firſt vibrations. 
5 People formerly believed that bodies 
_ were ſonorous by the total vibrations; but 
they are now undeceived, and fully convinced 
af their error. It is principally to three fo- 
reigners that we owe this correction. The 
aſt of the three, whoſe name was De la 
Hire, was the chief correQor of this falſe 
ſuppoſition: he proved by a very judicious 
experiment, that ſound eſſentially conſiſted 
8 in the particular vibrations of the inſenſible 

Parts. * 4 Let a perſon, ſaid he, hold 
41 a pair of tongs ſuſpended upon his finger, 
4 and let him preſs with the other hand the 
cc two arms, and afterwards allow them to 
e eſcape, they begin their vibrations, but 
4 they remain mute. Inſtead of redueing 
ee them into practice i in this manner, the 
„ perſon muſt ſtrike one of the arms with 
his finger, or with any other ſolid budy, 
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which tremulate, that ſound muſt be attri- 
; buted; and after this experience we ſhould . 
de perſuaded, that were it poſſible to ſepa- 
F Pe: rate theſe two ſpecies of vibrations, we 
ſhould never have any ſound with thoſe we 
Kall total: but when the laſt ariſe from the 
firſt, and this is the moſt uſual caſe, al- 

15 though they make not the ſounds by them 
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A; ak; though they will ſtill make vibra- 


tions as they did in the firſt trial, yet the 


3 


< perſon who tries the experiment will 


e have the pleaſure of hearing the vibra- 


tion accompanied by a very intelligent 
N ſound.” Now, what can be more ex- 
actly in iet with this poſition, than the 
| tremulation of the parts of the iron Which 
a perſon. might feel if he gently conveyed 


his hand to it? It is therefore to the parts 


ſelves, they regulate the force, the 2 880 


0 tion, and the modification of them. 


Iith. The air tranſmitting ſound n 


a have a certain denſity, that its parts may 


aa e n . HOY: each on the 


other. 
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Scher. It ſhould be elaſtic, becaufe the 
movement 'of the vibration FRY: in 
| the ſpring of the parts, Fae, 
kath. Sound runs through 173 fathoms, 
which are 1038 feet, in a ſecond by day or 
by night, i in ſerene or boiſterous weather. 
The motion of light has therefore no con: 
nee 1 n with the propagation of ſound, | 
ade mingled vapours with the particles of 
air go not interrupt the motion of vibra- 
ton. If it blow a wind, of which the di- 
rection be perpendicular to that of ſound, 
this has the ſame velocity as. it has in calm 
weather. If the wind blow in the ſame 
line, trayerfed by the found, it. retards. or 
accelerates according to its own. velocity; 
1 mean, that, with a favourable wind, 
ound will ſurpaſs by 173 fathoms in every 
| ſecond the velocity of the wind; on the 
contrary, if the wind be directly oppofed, 
the velocity of the found is {ill uniform; 
hat is, in equal and continuous times, it 
Will e e a like — The in- 
| . tenſeneſs 
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tenſenefs or force changes nothing in the 
velocity of ſound. Although : a ſtrong ſound 
extend itſelf farther than a weaker, yet the 
latter, as well as the 8 25 goes A 
| x 3 fathoms every ſecond. 

1 Ich. We muſt believe that the particles 
of air, differing infinitely in ſize, differ 
; alſo in their degrees of ſpring, 3 as a blade 
of ſteel would make the ſprings more ſtiff 
of both, if it be divided into unequal por- 
tions. Place a ſonorous body wherever you 


| | will, it - muſt find in the common maſs 


Ei logous to its own, and which will cor 


| particles of air, of which the ſpring is ans- 


quently be capable of receiving, of pre- 
15 ſerving, and of tranſmitting vibrations. 
5 Thus, two cords of different tones make 
themſelves heard through the ſame maſs of 


| | 85 air, but by different parts of that maſs. It 


is true that a ſonorous body acts firſt on all 
the particles of air which immediately ſur- 
round it; but it does not effectually con- 
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tinue its dion except on thoſe that are fit- 


ted to move preciſely met 
Thus, my dear children, have 1 endea- 
voured to open your underſtandings, that 


you may clearly comprehend thoſe general | 


principles which will enable you to ſatisfy 


the inquiries of Lady Caroline, by appoſite 


and rational anſwers, in the moſt eſſential 
* of the preſent Conference. 


LADY CAROLINE. 


Why, i in many inſtances, my dear little . 
0 Mary, does the air communicate in : 


to «the, bodies which it touches? 


- MARY. 
The reaſon I think i is, that it communi- 


4 


| cates to them ſome of thoſe aqueous par- 
ticles with which it is itſelf more or lefs 
| impregnated. | x nt 


LADY CAROLINE. | 
Your anſwer, my good child, convinces 
me that the preliminary notions. which Sir 
Thomas endeavoured to inculcate, were 


not loſt OP] you: Your alluſion i is very WM 


juſt 


MOI I" 
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juſt to the natural humidity of the air, 
which, were it not for the ſun, would ac- 
tually keep us in perpetual damps. Now 


tell Ns. "on e how * air dries 


linen ? 
7 


MARY. | 

1 ſhould imagine that, congenia] to the 

No Hes be the ſponge, it imbibes the — 
5 particles « comained'? in the linen. | 

' LADY CAROLINE. ; 

What! is the reaſon that cordage and fails 

| - which have been ſteeped in ſea- water, are 


E” 5 HO in Up air with ſo 2 e 5 r: 


MARY. 5 
1 ſhould think that the wines,” nub⸗ 


Z i W adhering to the faline parts attached 


to the ſuperficies, the air from this reſiſtance 

takes a long time to imbibe it. 
LADY CAROLINE. _ 

" Whence comes it, Henry, that a barome- 

| ter which has not been filled before the fire; 5 

| chat is, of which the mercury has not boiled 


nu the tube, appears without the 'bright- 


neſs 


. - 


o Aix, $0v8D, Kc. off 


_ nefs it ought” to have? And whence come 
all thoſe little bubbles which we er in 
inf thoſbinfiruments? Bog, Vere 
| HENRY. © C0 

sir Thomas has already given me to un- 
derſtand, that when we pour out into a 
vaſe," any liquid which forces the air to 
ruſh out, there always remains a layer of 
this fluid or air adhering to the ſides of the 
vaſe. It is not commonly obſerved, be- 


: cauſe it is very minute and tranſparent 3 

f but it becomes perceivable by the eye, when 

| it is dilated by the vaſe being. ſtrongly | 
heated, or when = is | ons in the e | 

2 . ee 

; As for the hs they are produ Sc aw. - 

A the ſame manner; for the ſurface of the in- 

* ſide of the tube is obſcured with the remain-. | 
ing particles of air, they being in reality 

"Ig nothing more than the mercury ine 1 

* e particles of air. i Pie go [ 

41 nr CAROLINGL» 143 | 


- | A volume ot 4 air of ee eben 
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taken at hazard in the atmoſphere, andere. 
an ounce. of ſalt of tartar humid and more 
heavy than common tartar. What is the 
: cauſe of * Geng + 3 
5 . - GEORGE. / e Ogt yn 
This W from the ſalt being imbibed 
8 by the aqueous ey with which N air 
nee | V. 
| ' LADY. CAROLINE. e eget 
When, we begin to empty an alt. pump, 
: its ſucker at once deſcends without any ob- 
1 ſtruction. How is this effected, Nuri, 
„ KITTY. rt ad 3: 
22 "i is ; effected by the Aden of, the in · 
0 3 air, which deſcends into the pump, 
and puſhes, the ſucker down with a force 
almoſt equal to the ee of the. ex- 
ternal ir, | beg aalegt 
CES: CAROLINE. 4 En 
Why does the ſucker, William, reſi 
fil more in proportion as we pump the in- 
ternal air from ** eipient 3 0 
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remains, and 1s greatly dilated; but as the 


reſiſtance of the external air, and conſe- 


7 ki a does it happen, ne that 
leaving. the ſucker free on its deſcent, it re- 


* abe of communication, the ee 5 


en Art, so, Ae. 95 

e eL. RF ; 
The more We air we pump out, the 

more freedom of ſpace has that air which 


more it is dilated, the leſs ſtrength has it to 
ſecond the hand, we feel more ſenſibly the 


quently the ſucker appears to — a oy 
1 ee LIT + Its Eo 
W957 5. LADY! CAROLINE. 


* of its own accord? 


ELIZABETH. 5 
1 The ſucker being repelled by the external _ 
air Gods not? in the rarefied air of the re- 
to the _ b 


5 LADY CAROLINE. EE 
By allowing. the exterior air to enter 
into the recipient, by turning the, key and 


„ ** 


N comes 


# 
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comes oy. Give me, tl the reaſon 
eee &# 216 att: n en 


„N h8-5-4% 
"14 © 


Horde ir tea} 3 een 
＋ he return of the air ſn BEG to 
er height of it, with an elaſtic force, 
equal ite che action of the gravity of the 0. 
e air which had puſhed it down. 
„„ IA D&Y CAROLIN E. te 5 
By 3 up again the ſucker, e ſee 
a kind of ſmoke, a ſmall rain, and the ſides 
of the recipient ſullied and obſcured fiom 


r 0595 HG e e EAT 
i 1 EDbw AD. 1 * 5 
The internal air Which is Nele ”Y an 
intent, puſhes and ſhakes the imperoep- 
Able vapours which it contains, and which 
it can no more ſupport, if it be in a certain 
degree of rarefaction. Theſe vapours, re- 
united in the concuſſion, and in their fall, 
pour down rain. The air which is dilated 
. the ſame time, and with vaſt rapidity, 
briſkly n on all Js a 2 great num- 
ber 


n 
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ber of particles of water, which thrown 
with the vapours on the fides of the reci- 
pient, ſully it within, and darken it by 
ſhutting up the paſſages of light. This 
happens after it has been placed in a moiſ- 


tened ſkin, hich 11 extended on the | 
platen. | 125 


| LADY CAROLINE. 
The hand becomes cloſ; 4 attached to 
2 ſmall recipient open at the top, when we 
make a void by the air-pump : this does not 


take place before the void be made, How 


does this © come to 0 paſs, Sophia? | 
, =. 

980 long as the recipient i is full of air, AS 
denſe as that of the atmoſphere, the hand 


of a perſon is not only preſſed upon its 


brim, but, beſides, upon the maſs of the 
fluid which is there ſhut up, and reſiſts the 


external preſſure: but when the recipient 
is void, the hand, always preſſed by the air 


without, is no more ſupported but by the 
Fim * the recipient; and to ſeparate it 
2K 3 from 


* 
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from its it were neceſſary. to make from the 
earth upwards, an effort. capable of raiſing 


the column of air which weighs upon the 


| hand, Now, the weight of this column is 


equal to that of a cylinder of mercury which 


\ ſhould have for i its baſe the plane termina- 


ted by the borders of the recipient, from 
twenty-ſeven. to twenty-eight inches height. 
It follows thence, that, this preſſure. is ſo 


much the more great and violent, as the 


recipient has more overture upwards; 


1 therefore the hand ſticks to it much more 
than does the extremity of a finger, when 
1 perſon places i it upon the very hole which 
is in the center of the platen; and by the 
fame reaſon, 2 key drilled, when ſucked 


by any perſon, and afterwards attached to 


4 the tongue or to the lip, cannot be detach- 


e from, either but with the greater dif- 
ficulty, CY the channel of the * 1s more 
MO "LADY CAROLINE. 
| This external RN. of the air, which 


pro- 


2 
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8 from its weight, does not craſh 
the bells of glaſs with which we cover the 


platen of the air-pump to make the void. 
Can e ee ee the aalen my 

* 1 18 /FREDERIC; | 10 dis faq 

Tbeſe Veſſels being 3 3 

in the form of a cylinder or of a vault, their 
external ſurface is neceſſarily greater than 
that within. All che parts which compoſe 
the thickneſs, reſemble thoſe with Wich 


arcehes are made; they are likewiſe ſimilar 


to wedges, or to truncated pyramids Which 


mutually ſupport each other, in proportion 


as they are preſſed towards an axis or com- 
mon center, by the action of = HUI which 
weighs in all directions. 


What very well proves that the . 


defends the glaſs globes againſt the weight 
of the air, when they are void, is, that 


they infallibly fly to pieces when they have 
any other figure; and thus it happens to 


tv ſides « A. Nang which i owe each 


- ee 
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fide" is puſhed towards the other by two 
columns of air, a ſtrength which they can- 
not" reſiſt, unleſs they be ſupported by an 
interior force, equal to that which impels 
them. Now they are not ſupported by the 
pumped air of the ſquare bottle, the parts 
of which, not being diſpoſed in the form of 
2 vault, do not lean on each other, Wee 5 
ee give mutual ne . 
n LADY CAROLINTæ . 

h/ wo bottles of thin . flat on 


1 both lides, and uſually: covered with oſier 


| twig, very often burſt, when carried up 
to the mouth half full of made in order fo 
Ini ? N Henry. 
r PIIBRRY: 

n. is 2 the ſuction rarefies the i in- 
ter and the weight of the atmo- 
N bing on the two flat ſides, bears 


them one 15 f the ons: and cracks the 
8 8. 


1 IAV CAROLINE , 
* EY hes ice e procevts the great noiſe that ac- 


* ; 


companies 


33 es ad 


d ain, $0UND, Kc. 10g. 


companies” theſe was of 3 kink | 
always by the ſuddenneſs of their report at 


the firſt inſtant 805 ate ſtart? Tel 
Me, cee | TONE THIER 
Ss; 1; 2 GEORGE. 11 


This effect -efalts from the e e ö 


of the air entering With great velocity (for 
ve have read before, that the air of the at- 
moſphere re- entering into ihe void, flies 


with a velocity that will make it traverſe 


1305 feet in a ſecond); the air, J ſay, enters 


with great velocity, and all at once in great 


volume; in a vid veſſel of ich. it ſtrikes 
the ſides; for the noiſe. primitively comes 


from the ſhock of the bodies, and fluids 
wo ney capable of n Sint ſolids. | 


* 
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bene Na — noiſe that wrongs ; 
when we rapidly pull off the top of a tooth- 


wo or pony Tell me, ys , 


2 „ KITTY. - | 458 l 2 5 
a hat then y 


LE > 
'we' make a kad of void 
% fry t * "4 TOY, Y hy Ly 2 5 } * } 
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nich the air from without haſh to fill, 
| | as ſobn as the acceſs is free to it. For du- 
| ring the time that we open the caſe, its ca- 
| pacity increaſes, and the internal air in it 
= becomes ſo much'the more rare as it is con - 
7 tained in a 1 ſpace. EST Tot 5 8 05 2 


©” LADY CAROLINE, x. 
he air that we breathe in a valley” is 
more denſe than that which we inhale on 
A mountain. How top: this N nt 89 70 
| "Ihe a ait is "dnp it inte | ir „y e 
4 oh weight in the valley; and that of a 
_ mountain is charged with a column of leſs 
bength than that of the valley, it muſt 
1 - therefore be compreſſed a great deal leſs, 
= and'of courſe be not ſo denſe „„ 
| 
| 


# + 


rap CAROLINE. - 1 
We fix-on the platen of an pe d 
1 little mill, which we cover with 4 ſmall 
# 5 recipient having'a hole in its ſide, and ſur- 
| - milhad with - foal eld as a tube, which 1 is 
Ef | 5 TI 


5 
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kept e while we rarefy the air with, 


one blow only of the ſucker.. As ſoon as 

we take out the cork to leave the: channel 

open, we. hear a blowing, and ſee the ſmall 

wind-mill turn with great velocity. What 

is the your of this, Elizabeth? 
| ELIZABETH. 


I imagine 1 we ſhould alias this 


blowing to the air which paſſes rapidly from 
without to the inſide of the recipient, to 


re-place that which we have pumped out. 


LADY CAROLINE. x: 
- Why, Henry, do we ſee two hemi- 
Shins, from which we have pumped the 
air, attach - themſelves ſtrongly to each 
* 5 eaſily ſeparated wn air has been 


| "HENRY, 
| When the internal air of the two hemi- 
ſpheres is rarefied by the action of the pump, i 
the force of its ſpring is by that means 
more weakened „ the equilibrium is broken, 


and __ adherence 2 the two hemiſpheres is 


"T9 bo. My, 


ö e | 5 ne 5 


1 
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duced to a cy} 


Proportional to the difference which the 

is between the denſity of the air that exter- | 
nally: reſiſts, and that of the air which re- 
fiſts within; to that if this one could be re- 
rer it were neceſſary to em- 
ploy, in order to ſeparate theſe two pieces, 
an effort ſome what greater than the weight 
ef a whole cblumn of the atmoſphere, of 
4#hiclh ie baſe ſhall have fix inches diame- 
ter; this would · produee 400 pounds weight, 
by only ſuppeſing, according to the com- 
mon calculation, that a column of the at- 
moſphere makes a preſſure of ten or eleven 
pounds weight above a circhlar ſpace of one 


inch diameter. At laſt, when the air re. | 
| ſumes its Place in the hemiſpheres, they 
7 eaſily ſeparate, becauſe the effort that the 
internal air makes to extend itſelf, and to 
remove theſe two: circular cavities. which 
oppoſed it, is preciſely equal #9: that of whe 
_ atmoſphere; which externally preſſes t 
and each of them is in zaun benween 


* 
Is # R 
* 4 "oe * 0 


wo en, 0 1 the. ſame: Value 


mY 


| under-the recipient the two hemiſpheres 
ſtrongly united together, we cannot ſepa- 


above the hemiſpheres the action of the at- 


under a recipient, which takes from them | 


on an, $0UND, a e 5 


IA CAROLINE. | 
Midas: comes it, that when we 8 : 


rate them, not even by the means of a bar 
of iron, well flattened and edged at the end, 
which we have paſſed betwixt greaſed ſæins; 
for, after this, one would imagine that their 
diſunion would be eaſily effected, becauſe 
the eeipient, though nobody may have 5 

pumped the air out of it, ought to hinden 


moſphere. Whence, Fanny, I alt, does | 
the cauſe 95 this 0 * 


When we place the hound hemiſ pheres | 


all communication with the atmoſphere, it 


which reſtrains the two hemifpheres, aud 
keeps one againſt the other; but it is the 
re- action of the maſs of air, previouſſy 
N en Ne 
W II. N ** at. Ss "+; 4 


* 
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of the ſame effects. It is for this reaſon 
chat the two pieces cannot eaſily ſeparate, 
till we have relaxed the ſpring of the ſur- 
ES rounding air, by diminiſhing its denſity 
trough many blows of the ſucker, and it 
is thereby become as much rarefied as that 
Which remains in the two hemiſpheres, | 
; LADY: CAROLINE. - 1 born 
| "Tas two hemiſpheres placed in _ reci- 
pient from which We have eaſily pumped 
the air for their ſeparation, cleave again to 
each other, when we give once more to 
Tg recipient which contains them, the, air 
| which we had taken from i it. Tell me Bs 
reaſon of 8 Mary? 
J 5 
The air of 5 hemiſpheres and that af 
the recipient being rarefied, the forces are 
|; they ought. then to ſeparate very 
_  eafily,. when they are drawn from each 
other; but if the air, re-entering i into the re- 
cipient, find the two -hemiſpheres rejoined 
ie fuck manner that A FA introduce 


f 


RE 


ow 


| : 1 Hes itſelf, as it has done i in the reſt of 


much force, if there be the ſame difference 
betwixt the air without and orgs within. 


waited t to 1 platen * 


from one end to the other of the pump; 

we thereby produce a ſpace without air, in 
which that of the recipient fails not to ex- 
tend, in virtue of ĩts elaſti icity ; ; but a maſs 


more 821 75 the recipient, and a it to the 


9 
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the veſſel, it preſſes them anew, one againſt 
the other, on the ſame principle that they * 
had been at firſt attached, and with as 


e 


LADY CAROLIN E. 
How does it happen, Edward, that when 


a vacuſty is made, the recipient is N 


7 


. EDWARD. TY 
It happens by pulling down the ſucker — 


of air which divides itſelf into two ſpaces, 
neceſſarily becomes more rarefied than ei- 
ther of the two ; and conſequently, being no 
longer in equilibrium with the air of the at- 
moſphere, this laſt muſt weigh a great deal 


EN i, N 
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* 


platen with ſo much the more ſtrength, 22s 
the internal air is more rarefied, 


5 LADY CAROLINE. „ 
Why, Sophia, when a bladder is places 


5 under the recipient, with a. ſmall portion 
of air in it, does it bel to ſuch A lag 


de 


Sora. ET = ch rok | | 


portion of ui f contained 3 in a it, in b AOPA- 


tion to the loſs of the denfiry of that witch 


- ſurrounds it. 1 15 5 e 1 


” id 4 * #4 


LADY. CAROLINE. KF, 
enn in a ſimilar caſe,” I not 2 body 


75 of lead-weighing twelve or fifteen, pounds 


weight, hinder the bladder from n 
8 me, F rederic. 
ä FREDERIC. 1 
Moe cannot ſwell, becauſe it would not be 
kane: to the preſſure of the air which 
| ceaſes to act around i in the recipient. Le; 
DALES LADY CAROLIINE. 5 
. bottle of thin n and full of air, 
| erke 


* . ” SIP 
5 * 8 N \ "by 


— 


* 
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8 corked, Völs in "the "void "or recipient. I 
Give me a reaſon for this, George.” ho 

"+; = GORGE 

i i  Thercis nothing to make an equilibrium 

n do the ſpring of the air that the bottle con- 

© tains; and which makes a continual effort 5 
to diſcharge itſelf. 


* 
* N 


LADY CAROLINE. 
Ul Can you, Kitty, account for an egg 55 
F placed i in a goblet emptying itſelf by a hole 
ch made with a needle in its under Mons 
Wen the air is rarefied around i it at 
N = 
An egg: particularly if it be an old one, oy 
contains air which ſwims above i in the moſt 
elevated part of the ſhell, on account of its 
lightneſs ; ; this air extends itſelf and chaſes v 
before it the contents of the egg in pro- RY 
portion as we diminith the preſſure of the 
external alr, with which it was at firſt 1 in 
equilibrium. 0 e 
Ip cAROLNE. 
air, How does the egg, William, gl itfell | 
| 8 | Again 


5 
” 


> zpnturs or t24508. 5 


again by the fame little hole, when the air 
18 allowed to mom the recipient? 

5 WILLIAM, Rd, 
| We haye 7 no ſooner given air to the reci- 
pient, than i its preflure 1 makes the matter. of 
"Jeng. re-enter, and ſqueezes | the internal 
air into the ſpace that it firſt occupied. . 
The following. explanation, Madam, 1 b 

| : preſume, you will think obvious: if in a 
= - phial full of water, of which we plunge the 
_ orifice ina veſſel of any ſort, a bubble of | 
Aàir is let in, it cannot fail to occupy. the ſu- 

| | Perior part; and if J tranſmit the whole 
1 Into the recipient, in proportion to the ra- 
7 refied air within it, we muſt rarefy that air. 
| We ſee that the bubble extends. itſelf more 
and more, and precipitates the water which 
3s ſhpt up with it; after Which, if the air 
- re-enter. the recipient, the liquor | re-af- 
cends, and the air u its i volume 
e . we e 

„„ df lu W. 

95 * OY: pod Gudhl boſs, your expla- 
| - TN 


* 


= 


— 
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gation haſt me much. Now, my dear 
Elizabeth, I have a queſtion to put to you: 
The withered ſkin of a ſtale apple loſes its I 
' wrinkles and becomes ſmooth in the recipi- 


| woe Tell me the reaſon of this, 


5 Wir,; Jos os; 
The air which is under the ſkin cams 
itſelf. and raiſes it. It becomes more 
wrinkled than before when you withdraw 5 
it from the recipient, becauſe the air con- 
tained i in it, having taken a larger ſcope, has : 
«nevertheleſs only gone out in part; conſe- 
| quently 1 the air in the apple being leſs, it 
has leſs power to repel the preſſure of the 
external air; and for theſe reaſons the 
wrinkles of the apple muſt be augmented. 


1 | LADY CAROLINE. x 
From an air- gun (which is a ſpecies of 5 
arquebuſe, made up of two metal barrels 
placed one in the other, and between which 
there remains a ſpace accurately ſhut | up, 
Where the air is ſtrongly condenſed. by 


Mees of a e pry: w_ 85 


the but-end), 


— . — 


1 
4 


# 
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how can one ſhoot many 
balls © one after the other ? and 1 comes | 


: Os moor . „ 


The coldenitd': air 'betwixt the two bar. 


' rels makes a ſtrong effort to get out; „ 
ſoon as it has effected this, by means of the 
barrel, it carries off every thing it meęts 
| with ; the ball then receives a velocity al- 
| moſt equal to that with which the air flew 
off; hut as the ſucker of its pump does not 
remain open for an inſtant, there flies from 
it at every time as much as is neceſſary to 


ſend the ball to an immenſe diſtance, If 


vou then charge again, and put the eon 
on its cock, another ball darts from it. 


In this gun, the laſt balls are impelled | 
with a great deal more power than the fliſt, 


becauſe the ſpring of the air diminiſhes in 


proportion to that which flies out of it, and 


gives a much wider — for it to h 
ws power. Geng * 


2 ab of thi guns mae weak than, 


N * ' ; : 4 
I | * 
* 
* - 8” „ 


not en Fs 
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| thatof» common one, becauſe neither the 


ball nor the air which impels it ever ſtrike 
the air with ſuch forcible velocity as a 
charge of inflamed powder, of Which the 
exploſion is made with incredible rapidity. 
The report of the arquebuſe may be heard 
in the moſt immured receſſes, even with- | 
out * * leaſt kind of aperture. 


1 LADY CAROLINE. 


We 0 into a clear fire ſmall 8 | 
of glaſs, which burſt with a very loud report. 


bat is the cauſe of this, F, 


LAs r b 
wry 1 0 hg dilating the air. e 5 
in the globules (or what my brothers call 
erackers) makes it act within them with 
ſuch force that they fly to pieces. The 


proper name of this globule is What Sir 


Thomas calls eolipile, Mao. TY 1 * 


F 
a — 
* 


| LADY CAROLINE. 
5 are very right, Fanny, and it pleaſeg 


ns to OY 8 en with technical pro- 7 


PEN e 


int | zune or Asen. 


15 priety ſo common an incident. Cheſtnuts 

| "POR? under great heat. Why ſo, 8 0 
„ 

5 Id air contained under the 85 velag 

pe! Ae by fire, acts againſt it to make a 

free vent for its liberation. The more the 
rind reſiſts, the more loud is the rupture, 
becauſe the air has the time of being more 
| dilated, | and of omg Sy with ner 
; force. 1 

This fe d . not take 1 1 we 


. eee, to cut the rind previous to their 


being put to the flre; the reaſon of this is, 


mat che dilatation of the air finds an eaſy 


} 5 Wes, and Se makes no AIDEN of 


. Ab n 5 x 
- e juſt, my dear Mary. When we 
heat a bottle, Edward, of which the neck 
and the orifice are ſo very narrow, that 
| Aber are no means to fill it, not even by 
- the uſe of a funnel, why do we very 

eaſily conquer it, after having heated the 


* 
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bottle, and 4 its orifice immediately 


| 
| 
4 into the W we Win to introduce into | | 
WE... . | 
EDWARD. He 
Y B dilating the air by heat, we force: 2 | 
1 great part of it to iſſue out, and that which _ | 
of remains, beginning to condenſe in propor- | 
8. tion as it cools, leaves a vacuity, at which 
de wei icht of the atmo] a 1 in 
8 the liquor. „ i 
A ; LADY CAROLINE. E 
H The air of a chamber is rarefied when 
lr ware is a lighted ſtove in it. *How does 
* hip happen, Sophia ? | 
” SOPHIA. _ 
8 The cauſe of this is, that the air is 3 | 
4 ſo much confined, but that it can commu- 
% F | nicate a little with that on the outſide the 
Ve room „ by ſmall chinks or apertures which 
8 happen to be in the doors or the windows, 


where the air from the ſtove has N 0 
| by extend itſelf, 5 

We muſt 6 obſerry, that the air of this 
| 0 


1 
| 
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chamber, thus rarefied, and leſs denſe than 
the atmoſphere,' "muſt hold in equilibrium 
with it; becauſe, by heating, it acquires a 


degree of ſpring which enables it to ſupport 
the preſſure of the atmoſphere. The ſame 
cauſe which diminiſhes its denſity, by ſo 


much the more increaſes its ſpring, and 
one is 2 ſuccedaneum to the other. | 


LADY CAROLINE. 


ES does it happen, that when we light 


a fire in the chimney-place of a room, the 


air is thereby rarefied without any increaſe 


of its . Tell me, F * 
FREDERIC. 


As ſoon as the 02" ER ceaſes be- 
3 twixt the two columns of the atmoſphere 
correſponding to the openings of the two 

. extremities of the chimney, that which 
weighs below having all its denſity, ſur- 
paſſes the other which is partly rarefied, 
and then there occurs a current of air from | 


the lower extremity to the upper. 
2 ſmoke, inſtead of W ſelf in 


4 _ the 


+ alt. ward . 1 


- Ot mm rm 


the chamber, takes its vent up the chim- 
ney, becauſe the air of it, being rarefied by 

heat, reſiſts. leſs the ſmoke than the air 
of the chamber, and the ſmoke impelled 
forward by the fire muſt of neceſlity de- 
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ſeribe a right line, or any ether page .-: 2 


open for its aſcent, 
| LADY CAROLINE. 

In the ae of cupping, we apply 
upon the ſkin a ſmall veſſel of glaſs, which 
acts as a recipient, and which at its cope 
has an aperture to which we adapt a ſmall. 
pump; when a vacuity is made through 
this pump, the ſkin ſwells under the reci- 
pient or glaſs. Give me the n 
eee if you can? 

„ | GEORGE. 

The air contained under the ſkin, finding 
no longer the reſiſtance of the atmoſphere, - 
raiſes by dilatation the ſkin produced by the 
effects of the operation; and when it is 
ſufficiently pulled up, the recipient is taken 

„„ M e off, 


. 
5 
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off, and 1 we ſcarify the part thus puffed up 
- wth ſmall lancets made for this ee 
13 - LADY- CAROLIINRx. 

Why, Kings does 2 bird laced in a re- 
eipient, of which the air is conſiderably ra- 
e ceaſe breathing? i 

=» KITTY. 1 
This air no longer participating with the | 
I weight of the atmoſphere from which it is 
- ſeparated, its ſpring, as well as its denſity, 
being very much diminiſhed, it is impoſſible 
for the lungs of any animal to dilate, becauſe 8 
b | the fluid which is accuſtomed to be there in- | 
hates, ceaſes to exiſt; thus the alternate 
motion which we call reſpiration, cannot 
3 any more have place, ſince of the two | 
powers which produce it, we ſuppreſs one 
and weaken the other, by the abſence 
of the ee n and ſpeing of 


the air. OY 6G : 
Another cauſe gives FIR to he confited | a 
5 animal; which is, that the air contained in A 


| the different . and even in the 
fluid 


fivids of its body, 8 Nr rarefies when it 
is no longer ſupported by the preſſure of the 
external air, All theſe portions' of dilated 
air, acquiring a volume much greater than 
that which they had in their natural ftate, 
compreſs, and often break the parts where 
they are engaged; or, rather, where they 
make obſtructions in the veſſels, and arreſt 
the courſe of the humours. 
Animals uſually are ſick, or evacu- 
ate, when we pump out the air from the 
«recipient in which we place them, becauſe 


IS 
4 


* * bl 


9 
1 N — < 4 hey E == 3 ob „ * 
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| the air of the inteſtines of the ſtomach, be- 
| ing greatly extended, throws up the un- 
5 digeſted aliment, or precipitates the ex- 
Y crements which nature has allotted to de- | 
ſcend. e | 

4 „FFF 
f[Wöbence comes the air which we ſee iſſue 
I ftom a fiſh when put into a veſſel of water 
d and covered with the e i mes 
n. am f 
id wh DRE OO Mz WILLIAM. 


— 1 
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„ N .-.-- 
"This air was in the body of the animsl, 


Tot it flows out in the ſhape of bubbles, 
Which appear upon the ſurface of the water 
pProportionably to the void in the recipient, 
becauſe it finds leſs reſiſtance on the part 
3 . the rarefied air which ſurrounds the fiſh. 


n 

©. Why, Kitty, does not the privation of 

Air give death ſo ſoon to aquatic and amphy. | 
| ious N as to others? 3 

1 is every appearance that he firſ 

7 ally a different way of reſpiring from the 

others. An air more rarefied may therefore 


5 be ſufficient for them. However, there is 
that which moſt accelerates their death i in 


| te void; it is the internal air which dilates 


and puts the whole ſyſtem of the animal into | 
8 ſtate of agitation and deſtruction. . 


Ss. „ HSADY: CAROLINE.. | . 
Why, Flizabeth, does a carp. fein 


r eu on * e of the nes notwith- 


* 4 : 
a 
Fe } 
; , 
4 * . * 
0 » 
4 


8 


LY * 


* its inelination to the contrary 
| when it is e in a veſſel under _— 1 


eipient? ee OS 
ELIZABETH. 


Becauſe the double bladder which we 
find in this fiſh, as well as in many others, 
is diſtended on this occaſion, and blows up 


the body of it, which now becomes lighter 


than the volume of water to which it cor- 
reſponds, and conſequently it muſt run on 


the ſurface of the water. 49 15 | 
The ſame fiſh becomes leſs, and is 22 


arity precipitated down, when the 
air is allowed to re-enter the recipient, be- 
cauſe the little bladder, by dilatation, is 
partly voided, and the remainder of the air 
which it contains, when it reſumes a den- 
fity equal to that of the atmoſphere, is no 
more capable of filling it, as it may be 


proved by opening the body of the os 
- _  -.LADY CAROLINE. 
How, Henry, do almoſt all inſeQs,' even 


thoſe which "ou in the open air, ſuch as 
by M 3 dutter- 
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ee ee common flies, and . 
la kind of beetle), buffer, without periſhing, 
the privat ion of air, ſometimes for en 
or fifteen days? | 
= HENRY... 4d 
. they; have in their . Fry RY 
fall volumes of air, the dilatation is ex- 
tremely minute. The void cannet be 
mortal to them, but through the want of 
reſpiration. Theſe little animals may pro- 
bably be a long time without reſpiring | 
even the groſſer air. However, Madam, 
| dare fay that you will agree to this, that 
{ the . ſtate .of ae een is to 
. N 2 95 
Vir | LADY. CAROLINE. 1 
Ls 5 e my dear Henry, that they 
he though the air may never be too 
_ rarefied for them-; and as they can ſupport : 


\ the recipient ſo long as fourteen or fifteen 


days, you may be aſſured that it is the want 
of food which cauſes their death, and not 


al * want of er which 1 Wee have pre- 


noully. 


e 
%, 
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viouſfly explained to you. Seema my 

dear Fanny, can you explain to me the 

a eee ee 
FANNY. 

They Fo eg the want of air, ſince 
we may avoid this acc n *M OO care 
to break the i ice. | 

LADY CAROLINE. | 

Why do dogs, cats, - and the young of 

rabbits, not die in the recipient as ſoon as 
hols full grown? Tell me. | 

| [Here Sir Thomas e to mon: La = 
cat, himſelf. 
| SIR THOMAS. 
| The reſpiration i is of more urgent nes. 
een for the full grown than the young 
' ones. To feel the difference of them, we ”—_ 
muſt know that, before the young is brought 
| forth, there is only one circulation for the 
dam and it. In this laſt, which does not 
yet reſpire, the blood goes from the right. 
ear to the left auricle of the heart, by a 
communication which the en has 
called | 


waſh, 


"= a 


\ 
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called the oval orifice, and without belag 


| obliged to paſs by the lungs, where the ex- 
6-2 ternal air has no kind of acceſs: 2 but after 


the birth, this paſſage gradually ſhuts up, 
and reſpiration becomes neceſſary to ſwell 


te bladders of the lungs, and to make the 
' blood circulate in young animals newly 
| from their dams, in the ſame manner as the 
- reſpiration of this laſt made it rr 5 
eirculate in bot. 


Many little irn have ba Gr Dur : 


been hours, days, and even weeks in the 


1 water, and under ice, without having been 


1 *perſons who were ſaid to have 


1 


dromned. If theſe accounts be true, I do 


not know how to explain them, unleſs by 


ſuppoſing that theſe perſons had * oval b 


. ſtill apen. | 
Ia CAROLINE. 


7 - Why might we not fave the lives of * 
ny perſons who have not been too long in 
the water, if inſtead of holding them ſuf. | 
| 9928 the you hs and often in 

5 a cold 8 


j 2 


% 


* cold chill air (which is the cuſtom in 
many places, and actually effects their 


dy friction, and by holding them up in a 
natural and commodious ſituation? Can 


Mould be to aſſiſt and x re- animate OO 
eirculation, 
1 255 fluid a few degrees more denſe than the 


0 * hours. What i is the "uſe of a” 
Z So Tx : 


* 
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death), we endeavoured to re- animate the 
blood by a gentle heat, by ſpirituous liquors, 


0 en this, Edward? 

FEDWARD. | EE Ya 
Although their ſtomachs may de over- i 
charged with water, this is in reality the - | 
Aighteſt conſideration : the firſt objet Ji 


| LADY CAROLINE. 
If any animal be ſuffered to remain ina 


common air, it will die in the ſpace of five 


S orHA. r 
e is done to it by breaking the 
eee betwixt the internal air of their 
e, and than which ſurrounds them. 
: Nor 


SL 
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Nr would animals ſcarcely exiſt any 
5 longer, were they pent up in a foul and un- 
_ wholeſome incloſure, preſſed one againſt 
the other, and never renewing the air they 
" inhale: for the air loſes its ſpring by ſtay- 
ing too long on the lungs, or in the ſanguine 
veſſels; and, its elaſticity being deſtroyed, jt 
7 no longer, capable of giving reſpiration. 
Tos 0 AADY-CARGRINE, -. ©. 
. A lighted flambeau, expoſed againſt the 
5 ground i in the celebrated grotto of the Dog 
in Italy, is extinguiſhed in a ſecond of time. 
Ig Can you form any idea of what a de as, 
3 5 reaſon, Frederic ? . - 
=  *__ - FREDERIC.. „ 
> ſhould 3 imagine that it is owing. to . | 
al exhalations, which, I have heard 
your Ladyſhip fay, aſcend in great quanti- 
ties from the bottom of this grotto. Tlike- 
(vibe remember your Ladyſhip telling us, 
that if a dog were thrown into it, he would 
immediately die; which I attribute to tbe 


3 


fame 2 the ae overpowering and 
Huff dealing the animal. 


Abr CAROLINE.' 
Why does a candle go out when it is 


mut up in a vault full of wine in nn 


tation? Tell me, George. 
— GEORGE. 


It is becauſe the volatile C, pirit contained | 


in the wine diſſipates and fills the vault 
with exhalations, which exhalations extin- 
5 e the light of the candle. c 


Thus alſo the exhalations of burning 
copper, ſhut up in a glaſs, will ſuffocate, in 


very ſhort time, any animal that 58 be 
| held over it. Peet, 
Hence thoſe who work in mines, either 


; of coals or of metal, die on the ſpot, when | 


_ certain-exhalations ſuddenly well from the 
dottom of the quarry. | 
- Again : a man who ſhould place his noſe | 


00 the bung- hole of a tun of wine in fer⸗ 
mentation, and ſhould breathe but once 


* 
* 11 
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over the exhalations, would be ſtruek dead 
immediately, as if with a thunder-boit. 

- Obſerve another inſtance: maſter 3 
have frequently found their draymen dead 
in their brewhouſes full of fermenting 
porter, the conſequence of having impru- 
dently ſhut all the windows during winter, 
for preſerving themſelves from the cold: it 2 
is therefore abſolutely neceſſary, for avoid- b. 
ing ſuch fatal accidents, to open every paſ- iſ ot 
| ſage of the W in winter as vous 

4 ebener. N | 

: IA CAROLINE. | , 
4h Why i is it unwholeſome to remain a long. V 

time, nine or ten hours for inſtance, in a 

bed of which the curtains are RO: 

Sick; and cloſely ſhut ? Tell 5 Kh» 

Ab e KITTY. 355 

b . the ſmall maſs of air 3 
| within, not being renewed as it ought con- 

3 tinually to be, its purity cannot fail of be- 

ing adulterated by the inſenſible Ne: 

* mg 1 Deg of the yo.” 
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| LADY: CAROILINE, 

To what cauſe muſt we attribute epide- 
mic maladies, or contagious diſeaſes, which 
ſpare not the king any more than the » Wie 
gar? Tell me, William. 

. WILLIAM. _ 5 

They are to 3 to an infected 
air, the effects of which are experienced 
by communication, or by the winds and 
: Mer changes in the atmoſphere. 

LADY CAROLINE. 8 

In great heats we have recourſe to freſh 
drinks, to bathings, to cold liquors, to ice. 


What is the reaſon of all this, Elizabeth ? | 


ELIZABETH. 


SR is PRE the air, which by this 3 
we contract, may, after enlarging itſelf, 
re-eſtabliſh the vigour, by removing the 
oppreſſive languor of the body. which the 
heat had cauſed, and thus, by continued 
ene to be ps and nutrition,” we 5 


Wal ES) 5 


a PR FEI 
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+ 'LADY-CAROLINE. | 
Why do the "moſt combuſtible matters 
refuſe taking fire in an air that is not free; 
and why, when they are ſet on fire, are 
they ſuddenly e e in the recipient, 
CIO | Lt 
1 5 FE e mr. ee e 
As the flame conſiſts in a motion of vi- 
. impreſſed on the parts of combuſ- 
tible bodies, which are diſſipated under the 
form of an extremely ſubtile fluid, this 
motion cannot have place but in a ſpring 
eee capable of re- action, which re- 
ſtrains the fame. of it. Now this ſpring 
fails both in the recipient and in an air 
that is not free. It thence follows, that a 
Candle is by degrees extinguiſhed under the 
recipient, in proportion as the air is rare- 
fied. Gunpowder | thrown: upon a burn- 
ing hot metal, previouſly placed in the re- 
eipient, where the vacuity is afterwards 


5 en produces nothing but ſmoke, or at 


r ; 1 * n 
* g bk o + * . ; © 
* * a 8. 2 1 
2 \ - 8 8 ; 
To 
* * 


5 Fes 7 ; * 
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the moſt 2 very feeble flame, which in an 
inſtant goes out: this ariſes from the ſpring 
of the air diminiſhing in proportion as the 

fluid is rarefied ; for the vibrations of the 
flame experience no more the re- action of 
the fixed part. 

If, however, we employ, by FAO a 
certain quantity of powder, that which 
ſhould fall the laſt into the recipient would 
infallibly be inflamed, and might blow up, 
with very great danger to the manager of 
the machine; becauſe the ſulphur and the 
falt-petre burning, produce air in the reci- 
pient, and this air increaſes the ſpring of 
that which is in the vaſe. Thus, you have 
nothing more to do, but throw ſome grains 
of powder upon the burning metal, to _ 
make a ſmall quantity of air ifſue from 

theſe grains ; ; Which, however, is incapa- 
ble of conſiderahly increaſing the ſpring of : 
that. which was rarefied in the recipient. 1 5 
JJ. mag ̃ 
4 Why are a 8 1 Sia or a red bot 


* . a 1 N 
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\ 


| eoal extinguiſhed when we put them into 
inflammable bs gag ſuch as ſpirits of 
_ oil, Ry” Tell me, my: 
© ©. FANNY. | 

Theſe Bquids are ſo very une, 
that we muſt look upon them as deſtitute 
of the neceſſary degree of elaſticity; for 
the flame cannot riſe nor be ad ups mw 
in a ſpring medium. | 

A lighted bougie, ora red hot nah how- 
SOR communicates in a moment fire to 


No. ſpirits of wine and to oils, when theſe'ſab- 


; j 
' 

the 

| 


ſtances are, by burning, reduced into va- 
— In the ſtate of vapour theſe bodies 
are mixed with air, and form with it an 
Elaſtic fluid, of courſe, capable of a re- 
Action, ſuch as is neceſſary raps 5 55 in- 


| flammability, „ 


8 Mary. 
A 8 
* 5 » 
. 
7 


9 8. 1 


LADY CAROLINE: 
wN does the fire burn a great deal bet- 

ter, and fuel more quickly conſume, dur- 

ing 50 than at wy vue? time ? en * 


MARY, 


e AIR, . 8 157 

A MARY... 
Th is becauſe the air is more denſe, and F 
| that there is a greater ſpring in froſty wea- 
ther. A chafing-diſh full of lighted char- 
coal extinguiſhes very ſoon if it be expoſed 
to the heat of the ſun, particularly during 
the ſummer, becauſe in the dog-days the 
air has the leaſt ſpring, being then the moſt 
rarefied, that i is, more extended, and occu- 
80 more ſ. pace. | 


„ CAROLINE. 
© Why do conflagrations uſually ceaſe, 
6 ON they penetrate into places where every 
7 aperture may be cloſed up, provided their 
walls are likewiſe able to withſtand the ef- 
ä forts of the air and the vapours which dis 


* Jate 1 within ? Account for this, George. . 
. "+ GRORGE.... TI, 
It is not enough that there be Fu 8 
t- the inflamed materials to keep up the fire, 8 
1 it is neceſſary that this air be free, and that 
e, It have a certain purity. Now, when a 


; ok is well 29 7 up, ths air has loſt its 
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freedom, and heterogeneous particles ſuing 
from the inflamed ee e 8 
pee e it. | 


IAD cAROLNE. 3 

_ How does the breath of the mouth, or 
ind, put out a wax-candle, Mary? 
VV 

55 difſipates the parts of the flame, and 

de the fire from its aliment; for 

8 every time that this diſſipation does not 

| Jake Place, the fire, far gram TR in- 


| LADY CAROLINE. 55 

When we attempt to 1 6 Rees 7 in the 

- void, and particularly thoſe which origi- 

nate in fermentation, why does the reci- 

pient fly into pm to the 25 WO of 
5 . 


| 3 5 . EDWARD. 


The liquors adapted for 11 a in 
" void, being ſo much the more active, as 


* are bels conſtrained * the * of 


L 


— 


0 
on AIR, 80UND, &c. 159 
tlie atmoſpliere, their exploſion muſt natu- 
rally be more violent in the void than any 


where elſe, whether they produce by fer- 


mentation a great quantity of air, of which 
the ſpring is inſtaritaneouſly diſplayed, or 
whether (and this is the beſt reaſon), being 
reduced into vapours, they dilate themſelves 
: by their own conflagration. | 


LADY CAROLINE. 
Here is a glaſs of clear water, in which 


I put a piece of wood or ſtone, a nut, an 
egg or other ſolid porous body, in ſuch a 
manner that they may be entirely covered 
with the water. To effect this, I make 
uſe of a fmall piece of lead tied to the ſub- 
ſtances which do not ſink, in this inſtance 
the nut and the piece of wood, I now take 
- the glaſs and place it upon the platen of tho 
machine with the recipient over it; then 
make the pump act to rarefy the air. At 
every blow of the ſucker you obſerve that 
there iſſue out innumerable bubbles of air 
from Ts dodies * the dottom of the” glafs. 
. 1 will 


eng — ORE „„ An = 


— ©, 2 * n ws 12 
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*Þ will now take out one of the bodies, the 

for inſtance, which you may ſee 1s 

5 penetrated by, and filled with the water, 

more than it could poſſibly have been by a 

91 ſimple immerſion. Can yon e wa 
70 8 35 en? | 

wo SOPHIA.. „ 
| The air which i is incloſed in the pores ef 


the wood, | tone, and other bodies, which 


- £ our Ladyſhip Put into the glaſs of water 
is, at leaſt, as denſe as that of the atmq- 
1 ſphere, of Which it ſupports the weight 
7 When; you ſuppreſs that reſiſtance, or <- 
: miniſh it by the action of the Pump, this 


0 5 air is dilated by virtue of its ſpring; 3: ts vo- 
2 lume i increaſes, and, unable to remain any 


longer i in the ſmall ſpaces which contained 
it, it flies i into. the water, and becomes viſible , 
under the form of little glabules, which 
rapidly riſe on account of eit reſpective 
8 lightneſs. „ 
4 The air. which calls 9 5 ſolid body 
1 7 into the n v en ſurrounds] it, is formed 
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into little balls, and this happetis, gene- 
| rally ſpeaking, to every fluid which is 
. plunged into another fluid with which it 
cannot mix but with great difficulty ; and 
for this reaſon, that all its parts, equally 
preſſed on every ſide, an 195 one re 
center. 
When you permit the air to re-enter the | 
recipient, the water in the glaſs is more 
- compreſſed than it was when in the rarefied 
air ; it conſequently ſupports itſelf upon all 
the furfaces- of the bodies which your La- 
aͤyſhip put into the water. The air which | 
has been rarefied in the pores of the nut, ] 
obeys this new preſſure, contracts itſelf into 1 
@ ſmaller ſpace, and the water tends to fill 
the-voids which the air has left. This is 
the reaſon,” that when theſe bodies are 
opened after the experiment, we ſee the 
ms W by and filled with water. 
335, ũ ii © +7 0 
Why do theſe drops of water and of 
mercury, which you ſee I have placed in ts ; 


4 


: * 
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Ls 


1 ſtill ad ahve, en . 
eee „„ 
eee „ 

\ Their parts tend to a common center, 
8 equally preſſed on every ſide, juſt as 
they are in the recipient; for we. cannot 


imagine that it is a real void; it is but a ra- 


_rehied air. There is always in the recipi- 
ent a fluid independent of that e . 
E means s of the pump. 
„C6000 5/4 | 
wa Wepa as I rarefy the air of the re- 


Th |. ejpient in which I have, as you ſee; placed 
* | a champaign- glaſs exacthy two thirds full 
of champaign wine, the air which it cofi. 
tt eins diſengages itſelf and riſes to the ſur- 
face, on which, you may obſerve, it cauſes 


foaming · [You now ſee-it ſpouting forth 


| to a conſiderable diſtance ſparkling globules 


* increaſe in number and in ſize, flying 
more and more diſtant. Give me the rea- 


e 5 e e 


1 


o AIR, SOUND, &. hed 
i -  GROROK - | 
As you ſuppreſs by rarefaction ME ex- 
ternal air, you give room to that in the 
champaign to diſengage itſelf; for, being no 
longer loaded as it was before, it acquires a 
greater volume; and its reſpective lightneſs, 
now more powerful than the friction, and 
the other cauſes which te nded to reſtrain 
it, fails not to elevate the Os to the 
ſurface. | 
On EADWCAROGINE. ic 50% ae 
I now put into the recipient ſpirits of 
| wine, and luke-warm water, in theſe. two 
glaſſes ſeparately. I then draw out the air 
to a certain degree, and you ſee they all Ml 
on a ſudden guſh over their ſurfaces in 
copious. ebullitions. How is this brought: _—_ 
_ Kitty? 5 2 i "I 
f ieee. | 1 
8 "The more eaſily a liquid eme the 
— more quick and more large are the bubbles 
| of air that aſcend from it; for it finds a 
þ leſs reſiſtanee to conquer in I 
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itſelf to a greater expanſion. Now, ſ pi rits 
of wine and luke-warm water, I have heard 
your Ladyſhip fay, are. Oy __ and va 
0 as ſeparated. 


F A * * * 4 - Ml 48 hab”? LOTS I'S 2 a * * ä P 
i N * 4 SE Fea Fon, Fo, F n n bg py 
** W's 3 - - S. 5 j - « > 
2 * 7 : 2 2 T 7 N bl * 


| LADY CAROLINE. | 
4 | You are very right, Kitty. I ner 


into the recipient, beer in one glaſs, and 


, 
ö 
» 


milk in another. You perceive that they 


riſe up into a high froth ; ſo much fo, that 


the glaſſes are become wholly empty. Ex- 
x plain the caufe of this, William. 


+ NE 971i Oo 


- The beer and the milk, being of 2 viſcous 
mines, are divided with difficulty : I 
' - globules of air which are formed in it, 
main enveloped in minute bladders, 11 
riſe very flowly ; and as they are conſtitu- 
ted of particles of the liquors which are dif- 
"FE. Heult to ſeparate, the bubbles of air, by 


5 carrying them off, empty the glaſſes. 


In cheſe experiments, Madam, we ob- 
bee te the bubbles of air inereaſe in vo» 
lume as they approach the ſurface of the li- 


quors. 


1 


DT. TT 
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quors. . they aſcend, they have a leſs | 
weight to ſupport, and, of courſe, their dila- 
tation is increaſed. | | 


LADY CAROLINE. 


Butter, reſin, melted gum, and other 


liquids of- a ſimilar nature, ſwell by de- 
grees, and ſurprize us at firſt with their 


ſudden efferveſcence ; they are frequently 
alſo very dangerous in boiling. Can you. 


account for ig Elizabeth ? 
ELIZABETH. 


The FP parts of the air are mixed | 


with theſe coarſe liquids, and when put on 
the fire, being already inflammable in their 


own natures, the perſons who are in the 
room, and the houſe itſelf, are in the ut- 


moſt danger. E | 
x ty LADY CAROLINE. 


The air that is extracted from 0 
he: oh from fruits, and from the greater 
number of. vegetables, ſuffocates animals, 
extinguiſhes fire, and ſtrikes our ſenſe 5 * 


ſmelling ONE | a * annoying and e 
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ing odour. To = Henry, do you attri- 
. this Bs e 
« HENRY. 
This air is not toads impure, but aQually 
_ poiſonous. It is a compound fluid, par- 
taking very much of the nature of whatever 
it flows from, and is loaded with a copious 
vapour, Which makes wu the ee 88 
of i its volume. 3 
„„ LADS CAROLINE. 5 
How do perſons who drink in too great 


1 |. quantity of ſpirituous and fermented liquors 


deſtroy their lungs and ae 800 
blood ? Tell me, F anny. 
8 5 FANNV. 
100 "IE Liquors, in SM, as wel} as 
Wars aliments, contain and convey - with 


| I 5 them a great quantity of tainted air, which 


is afterwards dilated with Sent efforts 
in the ſtomach. 


A moderate uſe POSTERS as well 8 
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„ 5 monde 


——_ 


rs 
ir 


— 


on un, $OUND, ce. 147 


5 | mould obſerve for the preſervation of their 


LADY CAROLINE. 
We call a certain appearance of the air 
* ſky,'a ferene heaven. How is that ap- 


e cauſed, Edward? 


N EDWARD. 

Dust the day, the rays of the ſun heat 
at the ſame time both the earth and the air 
which environs it. When the ſun is ſet; 
the heat that it had communicated, abates 


n 3 3 but it preſeryes itfelf a 


longer time in bodies which poſſeſs more 
matter, ſo that during the night, the earth 


and the waters are commonly more warm 


than the air of the atmoſphere. Then the 


matter of fire, which tends to expanſion, al- 
ways uniform with the nature of the fluids, 
paſſes from the earth into the air, and car- 
ries with it the more ſubtile parts of terreſ- 
trial bodies, which it detaches and animates 
by its motion. On this account, that part 
of the atmoſphere which is neareſt to the 

| FLO earth 


BIY 
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earth receives a greater quantity of theſe 


evaporated ſubſtances. Hence that moiſture 
which we very often feel upon our clothes 


when we walk out in the freſh evenings of 


ſpring and autumn; ang. this we tall a ſe- 


rene heaven. | 
LADY CAROLINE. 


Whence proceeds the dew? This is an 


;ntereſtiag ſubject, and I wiſh you nue 
explain it at large, Frederic. 
£4 * FREDERIC.' e 
The ſerenity juſt ſpoken of laſts all the 
b i the ſeaſons, and in the climates, 


where the earth receives a genial heat during 


2 


the day. At the riſing of the ſun, the heat be- 


ins to warm the atmoſphere, andthe air be- 


| | ; | - ginning to dilate, drops its vapours, too 
ſiubtle to fill its pores, or rather, they follow 
the matter of fire, to which they are ſtill 


united, and return them towards the earth. 
uch vapours, and ſo anne we m_ _ 


Lavy 


EGS. 
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LADY CAROLIN E. 
Whence comes the hoar froſt ? Can you 
tell me, Mary . | 
: A 
The ſmall drops which make the dew, _ 

are frozen into a feathery kind of ice by a cold 

air. It is this kind of froſt that melts and 
L diflipates as ſoon as the ſun begins to make 
i its heat felt. 

LADY CAROLINE. 
What are miſts Kitty ? 

e n KIT TV. | 
, They are a large thick expanded heap of 
8 vapours, and groſs exhalations, which | 
* their own gravity or violent cole | condenſes, „ 
o mall matter above the ſurface of the earth, 
which moiſtens it with unwholeſome damps. 
ll I The fevere cold, which unites the groſs 
1.  yapours and ſickly exhalations, makes the 
'« I groſs miſts very malignant. England, I 
believe, is the only iſland that is infeſted 
N with ele unwholefome damps. 
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2 LADY CAROLINE. 
Why, George, in froſty weather, are 
| the windows of our chamber frozen within 
and not without ? + 
_ ' GEORGE. | 
The air is warmer within « our chambers 
chan it is without, ſo that the fire which 
: paſſes through the humid. vapours, runs 
out, always. tending to ſpread itſelf in a 
uniform manner. It carries off, of courſe, 
che vapours, but i it leaves them on the in- 
ſide of the panes, to which they adhere, 
| and, in ſpite of the warmth of the, chamber, 
are frozen on every pane, ſometimes. ſo 
| thick that we cannot ſee through them. 
9 LADY CAROLIN F. 
Of what are the clouds compoſed, Kiny? 
. 
Of certain miſts or vapours, | toc, | 
hen riſen to a proper height, become 
great maſſes, and are floated hy the wind 
through the atmoſphere. Such are the 
5 clouds which we ſee ſuſpended, on all bdes, 


and 


* 
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and above our heads, and which occa- 


fonally hide from us, in their courſe, thoſe 
beautiful objects, the ſun, moon, and ſtars. | 
LADY CAROLINE. 
How i is rain formed, William ? 
WILLIAM. 
The clouds often become very Wiek 


aber by the action of the winds, which puſh 


them one againſt another, or by the conden- 


ſation of the air on which they are borne. 


Their parts, re-united into large drops, 


become too heayy, and make, while they 
are falling, what we call rain. 


LADY CAROLINE. | 
Wbence comes rime, Elizabeth? 
ELIZABETH. 
From a miſt, which cold weather freezes 


and attaches to the branches of trees, to 


dry plants, to the hair of travellers, and, 


generally, to every thing expoſed to it. 
The rime owes likewiſe its origin to the 


dew, which tranſpires from the veſſels of 


I plante 1 the Pugs 


oi; | Rime 


252 pUnMENTS of Nassen, 
RNime alſo announces thaws; becauſe 
when the rime appears, -it is a ſign that the 
air i is full of humid and warm 1 
5 LADY cAROLINE. 
It has been ſaid, as ſome of you, my 
5 dear children, have read, in Titus Livius, 
and other eminent ancient authors, that 
ſhowers of blood, of ſulphur, of ſand, &c, 
| have been ſeen. If theſe could poſſibly hap- 
xt pes what could produce them, yn 
” © GEORGE. 3 | 
Mains us Oy for an inſtant, the much 
ot all the phenomena which haye been re- 
need upon this ſubject. It may be allow- 
ws p able to fay, that thoſe kinds of rains, while 
| 3 thus falling, produce copious and different 
exhalations. But although Plutarch, as { 
well as others, ſpeak of raining blood, 1 l 
cannot be brought to believe that it was real © 
_ blood; I am perſuaded of the contrary, 10 
: and RI Vlog did not heat in ee 1 
Tnorderth the more eee * f. 
P 29 15 1 5 1 mean, 


* 


ON AIR, sound, &c. 153 


I mean, you will have caly to attend ſeri- 
ouſly to my illuſtration, + 
When a butterfly iſſues out 7 its chi 
Gil: it always lets fall two or three drops 
of a red ſerous fluid; which reſembles 
blood. Now there are times in which a 
prodigious number of theſe animals ſwarm 
in the nether regions of the atmoſphere; 
for this ſpecies of inſect, like moſt others, 
is extremely prolific, and if all their eggs 
were to turn out well, thoſe who live in the 
countries where they . abound, would be 
De much incommoded with them. fs" 
When a great ſwarm of. caterpillars bes 
come chryſalis, and are changed into but- 
terflies, what immenſe numbers of thoſe 
red drops muſt be ſeep! eſpecially as there 
is a ſpecies of them which ſtick to walls 


©... 


5 and buildings, for there are many that never 
. leave the earth; ſome alſo there are, that 


4 cling to the ſtems of plants, and then We 
. ſcarcely perceive: the traces of their meta- 


X 1 | 
% . . | Wer cre 
* f . 5 4 83 
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Were any one ſeriouſly to tell me that 
he had ſeen it rain ſhowers of toads and 
other animals, 1 ſhould immediately reply, 
that the male and female could not be in 

the atmoſphere on account of their weight. 
It were much more rational to think that 

all theſe little animals, newly hatched, and 
hidden under the graſs and hrbage, or any 
where elſe, were routed out by the rain 
from their neſts and hidden retreats to ſeek 

| ſhelter: for how can any reaſonable being 
 ., think that they could be produced fortui- 
0 touſly ; or, allowing this, that the hard 
earth on which they muſt fall, would not 
ul with their own e daſh them” to 

\ FF. . | 

Let a countryman, After a N rain, 
bdring me a handful or two of wheat, which 
be has juſt gleaned, and at the ſame time 

tell me that it has been raining corn, 1 

- ſhould ſmile at his ſimplicity, and prove 

' myſelf as ſimple as he, were I to Fer : 

"fake $5 explaining the cauſe of it to im. | 


LADY 
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| LADY CAROLINE. | 

our explanation of this phenomena is, 

my Ain ſon, at once true, philoſophic, and 

ſenſible. W Kitty, does rain purify 
hs air? 

KITTY. 3 

It precipitates all the exhalations which 

are gathered together in the atmoſphere 

during the hot weather, of which a too 


great quantity would corrupt the air, and 


occaſion epidemic maladies. We ſenſibly 


feel the good effects of rain, not only by 
breathing more freely and ſweetly, but by 


the pure and tranſparent appearance of the 
air: objects are ſeen more diſtinctly and 
obſerved at a greater diſtance; for there 


never was. a teleſcope that could ſhew a 


body ſo clearly as a ſerene heaven after 2 
heavy rain. 4 
| Rain refreſhes the air, - the x e. 
gion of the clouds whence. it flows is al- 


moſt always more cold than that part of the 


aach in which We are. This is 2 1 
ö fact of ö 
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fact well known to thoſe who have ſeen 
high mountains covered with ſnow (which 
pour Ladyſhip and Sir Thomas have men- 
7 tioned to have yourſelves ſeen) when at the 


ſame time in the valleys beneath, the air has 


been very hot. Thus, when it rains in 
ſummer, the rain being cold water filter- 


ing through a heated air, this air muſt ne- 


_ ceflarily loſe a great part of its heat. 


. LADY CAROLIN E. 1 + 
Whence reſults the ſurpriſing and . 


1 dable phenomenon called the water-ſpout, 


which i is very often ſeen at ſea, rapidly flow- 
ing down from the. atmoſphere, and ſome- 
times on land? It is a thick black cloud 
which prolongs. itſelf from the atmoſphere 
to the ocean, in form of. a cylindrical co- 


lumn, or rather, an. inverted cone; 3 it 
throws about itſelf a vaſt quantity of hail- 


ſtones and rain, and makes a noiſe ſimilar 
to that of the fea in a violent ſtorm. It 
tears up trees and houſes wherever it paſſes, 


| and | when it mY a a veſſel, * veſſel is 


imme 


5 
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immediately ſunk by it. Seafaring men, 
who well know this dangerous appearance, 
fail as faſt as they can from it, and when 
they cannot avoid approaching it, they en- 
deavour to break it by cannon balls, and if 
they ſucceed in breaking it, the danger is 
avoided.. I beg to aſk the cauſe of this . 


omenon, Frederic. 


ne FREDERIC. es 
Although few obſervers have had ths op- 
ny of nearly examining it, I think 

that the cloud, determined to turn by the 

double impulſe of two contrary winds, of 


which the directions are parallel, takes the 


form of a watery whirlwind, which length- 
ens and enlarges itſelf more or leſs accord- 
ng to the velocity with which it turns, 
and follows the extent of the wind. which 
agitates it. ; 
85 LA CAROLINE. 1 

1 Frederic. Now, Edward, 
ll me ga origin of hailltones. 


W EDWARD. | 


% 
a 
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8 condenſe ty cold dats; which 
as the aqueous particles, and they 
form themſelves into drops, ſometimes 
Wo equal in ſize” to a walnut or ſmall egg, be- 
cauſe many drops of rain are united toge- 
ther while falling; or rather, and they 
have received a ſufficient degree of cold, 
1 they freeze all the particles of water that 
| they touch in their fall, and become like 
the ſtones of fruits, with many layers of 
|. ice. It is for this reaſon that large hail- 
il | - ones are always angular, and that thoſe 
| which are round, never are of a ien 
denſity from the ſurface to the center. 
: HFailſtones which fall during a violent 
_ | wind are generally: of a leſs regular figure 
_ than the former, becauſe the wind makes 
the drops of rain loſe their roundneſs, and 
flattens them hy compreſſion, in a manner 
- which es NAG form WE . are 
1 815 = never hails ne rally which have 
4 v1 8 Gar 


4 f 3 42 


_ their otitis; mountains to -the eaſt ; ; the 
reafon of which is, that the great quan- 


tity of rays which thoſe mountains refle& 
melt the hailſtones the moment they fall. 


Previous to a fall of hail we ſometimes - 


hear in the air a great and crackling noiſe, 
This noiſe is cauſed by the ſtones which are 


puthed againſt each other by the wind; for 
as theſe little pieces of ice are hard bodies, 


they give 2 found fimilar in their degree 
wall other hard mes when impelled by 
each other. 


IAD CAROLINE. 


What is the cauſe, and what are the 
f effects of ſnow, George I 


GEORGE. 


„ The cold, in the region of the clouds, 


een the vapours, and freezes the 


aqueous particles, prior to their union into 
large drops. Theſe infinitely thin flakes of 


ice conſiſt of the moſt minute particles of 2 


frozen vapours. 


. Snow contributes to . 3 ans Gi 


">, 4 ; 5 n 
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tions, and is accompanied with particles of 
Nitrous. ſpirits," the warm exhalations of 
which, joined to it, ein and Anden 
eee e VVV 
. >. LADY CAROLINE. | SOOT OY 
Why, . does eee aſcend in 
the barometer ?. „ 
„„ KITT. Ty 1 b EF 
ehh it ĩs impelled by a heavy 22 
of air, which is'extended to the very top 
ol the atmoſphere. Thus, the heavier'the 


| eſs the air weighs, bg OO the bang 
| deſcends, e „„ 
ab CAROLINE. Eng 
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leſs when 1 55 aſcend, than when 7's are 
| motionleſs 87 
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| | WILLIAM. „ 
When: a body of any conſiderable 3 
aſcends, it cannot preſs downwards with 
2, 18 ſame force ng it tors mu ſuſpended i in 
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rility of the ſoil; as it confines the exhala- 


air is, the higher the mercury. aſcends ; ; the : 


Why, William, do the vapdurs 4 


0 0 'sw 
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1 £ 


the air without any motion. The vapburs 
which aſcend raife and make the air, againſt 


which they are driven, in a certain degree 


aſcend likewiſe ; and as they are impelled 

to traverfe by riſing, this air then Tee 

fs downwards than before. 
LADY CAROLINE. 

If I pour on the lower mercury of a ba- 

rometer fourteen inches of water, why, 


Elizabeth, does the mercury aſcend an 


| inch in the tube? 


ELIZABETH. 
Becauſe a an inch of mercury equilibrates 
fourteen inches of water. 
If we put into this water the orifice of d - 


ſyringe, and draw the ſucker, the water 


follows it; becauſe by lifting i it up, every 
obſtacle to the elevation of the water, preſ- 
ſed by the external air, is taken away, 
which weighs about twenty eight inches 


ds n 4; 


# >a of 


of mercu my. 


"LADY catoting. 5 
Why, Henry, do two pieces of poliffied” 


0 1 8 | marble, | 
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marble, when rubbed Bagel each "Kher, - 
ny: adhere #1. 1 5 
Eh HENRY." | 
The ae air is driven out from 8 
5 twixt them by friction; and the equilibtium 
betwixt this laſt air and the external air 
becoming ſtronger, acts in every direction, 
and weighing upon the two pieces of mar- 
Op attracts them together. 
In the recipient they would eaſily "LY 
Tas, becauſe the preſſure of the external 
+ air diminiſhing in the proportion of the ra- 
1; refaction, weighs no longer ſo much on 
theſe two bodies; there is therefore leſs 
_ firength required to ſeparate them. 5 
| LADY CAROLINE. © 
We are convinced, Fanny, by a . 
number of experiments, that the air above 
Lach part of a body preſſes it as much as if 
it ſupported twenty-ſeven inches of quick- 
| filver, as you may obſerve upon the baro- 
meter at the twenty-ſeventh inch, or * 
eee r . 
„ a TT  Suppoling 
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| apple: the body of a man to be ſix 
feet high and one foot broad, the air will 
preſs as much on each foot as if there were 
mitty cubic feet of water; each of which 


weighs at leaſt ſixty-three pounds. This 


number taken thirty times, makes one 
thouſand eight hundred and eighty pounds, 

hich preſs upon every foot of our bodies, 
and conſequently all the width of the body 
ſupports ſix times this weight, that is, 
11,348 in the fore part of our bodies, and 
28 many behind, which, together, make 
22,696 pounds weight. How can fo pro- 
digious a force be ſupported by a human 
| Sing without cruſhing him to atoms ? | 


| FANNY. | 
This weight of air equally preſſes. our 


bodies on all ſides, as well within as with- | 
out; it therefore changes nothing in the 


difpoſition of its organs. We know 


that the internal air of our bodies has the 
| fame force and the ſame ſpring as that which 
ſurrounds us: The forces Ding aus then, 

. 
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there 0 be an equilibrium, and cute 
r the body will not be overpowered. . 
SIR THOMAS. 

Having proceeded thus far, my dear ckil- 
dren, your mother and I will now collect 
; fach queſtions as will well fall in with the 
foregoing, and be equally as pleaſant, in- 
ſtructive, and eaſy, They will treat of 
ſound and of the winds, and will require no 
other definitions than their queſtions will 
e prompt, and your own e 85 
and ee wen . 
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2 a metal RPE e of tin * 
„„ o' EDWARD: aſp rd 
a a every compound we is more A 


: PHY. Edward, are clocks: dat DIA 


© hard, more ſtiff, and conſequently more I 


| elaſtic, than the ſimple metals which enter 
into the mixture; and as ſonorous bodies 


are fo much the more ſo, as their parts 


have, greater ſpring, they make clock-bells 
of 2 campound metal, to draw more ſdund 
Lom them. The greateſt number of ſmall 
| bells, however, are only of copper; but it 
is 2 bad copper, adulterated, and. eaſily 
5 * e * workmen, brittle glaſs. 
7 7 „„ 


A 8 
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As this foliiance i is very ſtiff and brittle, it 
is more ſonorous than new copper would 
be, and more ſweet and ſoft, and is pro- 
perly called molten copper. Silver hand- 
bells would have but "_y indifferent ſounds 
| Without or; 2 
. LADñY CAROLINE. SE 
On touching a bell with one's hand, or 
any other ſubſtance, its ſound er 
ceaſes. Wet ſo, Mary? 


i. MARY © nope; 


The ound! is formed by the hc of | 
| the particles of the bell, which vibrations 
are interrupted by the applica ion of: the 
band or other ſubſtance. e 

e e ee en, 5 42 

The bells of clocks, when wi are co- 
whos with ſnow, produce only a dead kind 
of ſound, ſimilar to that of muffled drums at 

_ ſome funeral ceremonies, Account for 
l nw OOO . = 


< 14 eee 
rens, in with ſame manner as the ca- 
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vering laid over the drum, interrupts the 
vibrations of the ſonorous body. 


' * LADY CAROLIN R. 
Why does not a cracked- bell ſtilt pre- 
ferve its vibrations and uſual clear ſound f 


5 Fell me, Frederic. 


FREDERIC. | 

Becauſe the limits of the cracked part re- 
eiprocally claſh, and do to each other what 
a ſtrange body would do in touching it, 


were it ſtill unbroken. The ſound would 


de probably leſs interrupted, if, inſtead of 
having a eee had en a 


LADY: CAROLINE. l. 
Why do clock-makers take a 3 


that the clappers of clock - bells be ſuddenly _ 
made to riſe again upon the blow being 


given by the Dy: Tell me, PR 5 
nene 
Brave: dy excite the found, 8 dus 5 


| ws may not alter it by remaining too long 


applied to the ſonorous body; clock-makers 
| e 2 


of® 
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are obliged to be ne entire 10 
this part of their branch. 
LADY, CARQLINE. — __ 
appears ſtill continued to us, although it 7 
be not fo, ſince it is only br of vi- 
brations ? 5 


* 


4 1 F "IR 
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2 85 rr 
| \Bechufa. 1 ceſſation Eg one vibratios 
5 10 another i is too ſhort to be baren, 
| | LADY CAROLINE. . 
1 Why, William, do the e flies, 
2 8 ant the chirping of anner aud ef 
"= e continue ſo ent 5 
WILIIAM - „ 
a Theſe ads: come not 1 8 
mouths. In the fly, it is à kind of beating 
of the wings. In the graſshopper and 
cricket, it is the beating of a ſpecies of 2 
drum, which they have in the belly, and 
̃ 5 ſometimes upon the back, as may be ob- 
8 on certain Sale Wach con- 
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| cealothemiſelves' in the buſhes, and which 
5 have no wings. 1 | 

f CAROLINE. | | 
Whence, Frederic, proceeds the ſound 
tor the thong of a whip, which a carman or 
- IU poſtillion ſuddenly ſmacks ; the humming 
of a thin. piece of notched lath, which 
boys call the bull-roar, and which is turned 
» WW rapidly round with a piece of ſtring ; and + 
| the whiſtling of a ſwitch, whe we n it 
with great velocity? CT 


5g JJWVààd%àà%%%%% 00 
of In all theſe; caſes, as well as in many 
of others, the fluidity of the air reſounds, the 
z parts of which flow into vibrations TR 
cir e deen ſhocked by a ſolid body. 


LADY CAROLINR. 


and Wuence comes the ſound of a flute or of 5 
of Wa whiſtle * 2 Tell me, Henry. | 
and © © HENRY. | | 
pw From a corngil volume of air, blown a | 


the mouth of the player, which ftrikes ano- 
ther maſs of air contained in the —_ | 
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| ment; tos the vibrations of wood are of no 
other effect than to tranſmit with more 
1 the ſound already formed. _ 


8 and force, by the ſtrength of their voice, the 
magnitude of the total vibrations, and con- 


which theſe laſt flow. Now: theſe latter vi- 
brations cannot be formed without the glaſs 
a being ſhivered to pieces; of courfe, when 
they become too great, the diſſipation o 
their own continuity produces the above e 


Craven overthe webe. fu 


LADY, CAROLINE. 
Ts -Fanuy, does it happen, that ſome 


1 re can break a wine glaſs with the ſound 
of their _— oY PRO it An pres their 
ne Pl FRAY 20 "8 


| Becaiiſe vida take the' wig of the 60920 


1 


ſequently the particular vibrations from 


Ferrer 


1 

fea. In a word, the force of the voicq p 
5 operates upon the glaſs in the ſame mannei ti 
dds the bow of a violin, which? is to0 forcib) ve 


N0 
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-_ LADY CAROLINE. 

Why, William, when a drum is bent 

beſide a calm body of water, do we perceive 


15 vibrations upon its ſurface ? 


e IT SFILELAM:. 
„ e the trepidation of the air commu · 
nicates to the particles of water. 5 


i 


Thus, when we twang the cords of mu- 


ſical inſtruments near the rays of the ſun, 
which diſcover the atoms that play in the 
gir, we ſee in theſe corpuſcula, vibrations 
conformable to thoſe of the twanged cords, - 
becauſe the vibrations of the air communi- 
cate to theſe ſmall bodies. 

In the inſtance of ſtrong, ſounds, 17 as 5 
thoſe of church bells, the drum, and baſs | 
viol, it often happens that the panes of 
windows, and even wainſcot partitions, tre- 
pidate. We ourſelves, likewiſe, feel emo- 
tions of a trilling nature within us. It is 
very eaſy to comprehend, that the air hav- 
ing received the vibrations of theſe different 


inſtruments, not only communicates to 


. : 
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panes and pattitions, but even makes our 
e maudder. „„ 
"LADY CAROLINE:' 
Wye does the bell of a clock produce no 
ſound when ſuſpended in the vacuity of the 
n . you tell me, et 


ELIZABETH. : 9 
5 „Aude a bell which makes its vibrations 
there, can communicate them to 'nothi ing; ; 
* Gnce, therefore,” they only act when they 
- tranſmit themſelves, they muſt of neceſſity 
remain in profound ſilence; though, in re- 
*ality, as Sir Thomas has obſerved to us, 
there is no abſohite void in the recipient ; ; 
yet the air that remains there is ſo very ra- 
refied, that its too- relaxed parts have not 
| ſufficient | reaction. This ſubtle fluid is 
too defective in denſity to place the parts in 
2 fituation 1 to PAR: NT, mtg Fr 888 
er. 

Tub CAROLINE. 0 

W, Heary, does a bell, when . 
Aloe on the platen or in the repigient, 
77 pag found? . 
= HENRY, 


- Ac 


1e 
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WH | | HENRY. 

| Becauſe the ſound i is tranſmitted by the 
; ſolid bodies communicating on one part 
with the bell, and on the other with the 


external air. 


Were the bell in a ſtate of 9 it 
5 not, as my ſiſter Elizabeth has ob- 


ſerved in the i anſwer, e 


any ſound. 


+ LADY CAROLINE.. 
"x take this repeater and fix it to the 5 


leaden platen, which i is, as you may ſee, 


about five-twelfths of an inch thick ; I now 


cover it with this fmall recipient, the rim 


of which I cloſely ſtop. round with. melted 


wax, I now ſuſpend the whole. by four 


united ſtrings. from the top of the recipient, 


in order to plunge it into this large cylindri- 
| cal veſſel, which contains about thirty pints 


of water, and entirely free from a, 
We now hear the repeater ſtrike, al- HE 
though it be ſurrounded with many inches 

of water; but this ſound, as you: all evi- 


R 
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dently hear, is very much weakened. 2 0 
1 Fa auny, give the reaſon of this? 
nnn 

Becauſe the ſound is communicated from 
the repeater to the air that ſurrounds it; 
from the air to the recipient, from this to 
the water, from the water to the external 
air, and then to us. We may eafily i ima- 
gine that the ſound, paſſing through ſo 
many bodies of different denſities, muſt at 
5 laſt became exceedingly enfeebled, + 

#22 24 HEADY CARBENE: 0 
U © Whence, how, and where proceeds that 
2 rebounding of the voice, Kc. Lachen 
called ge” Ven me, Sophia. N 


85 | „„ 
. Nie a flow and reflected i which 

| comes with the ſame modification as the 
direct ſound, and ſtrikes the organ of 
| hearing, OE © tHe dire ſound makes no 


4 more re nag on. e eee e 


3 


— 


. 


in open be, but 3 in groves wn 
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woods, among rocks, and on the ſides of 
high, irregular, and craggy. mountains; 
becauſe in theſe laſt places, the ſound very 
often meets with obſtacles which reflect it; 
this does not happen in free, open, and u uns 
confined ſituations. | 
Echo repeats more of. theſe reverherations 
by night than by day; becauſe in the ſilence 
of the night, the tranquil air, either leſs 
agitated or leſs charged with vapours and 
exhalations than byday, more eafily conveys 
to; and receive its we ate 9 a e 
diſtance. 11 x 
A ſolid WOE is fit for echo z MEE it 
reflects the found with the ſame circum- 
ſtances as the direct ſoun c. 
A coneave ſurface is alſo adapted vant z 
hes it hinders the diflipation of ſountls, | 
und gonfines it to a certain . 
There is no echo when the ſurface which EE 
Po Re e is too near us; becaufe 
it reflects the ſound before the ĩimpreſſion of 
ide direct ſbund be paſſed; then two:ſounds = 
_ oy one, i; is that We firſt heard. 


There 
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© There is no echo when the ſurface which 
. ought to reflect is too low; becauſe the air, 
which has received the vibrations of the 
ſound paſſing above the ee is not 2 re- 
N toward us. wr 


8 LADY CAROLINE. : 
How, George, does muſic cure the bite of 
. eee rs af orion 
5 en WR 
The venom of the tara nila. 8 
ee and ſtops many conduits of it: 


baence reſult dullneſs, numbneſs, and me- 


f lancholy. Theſe, furniſhing very few ani- 
mal ſpirits, their conduits fink down in the 


brain; the nerves, deſtitute of ſpirits, are 


relaxed: hence inaction, the deprivation 
of underſtanding and memory, all of which 

; e be by the perſon bitten. 
The vibrations of lively tunes agitate 
| he bloed; and the ſmall remainder of ani- 
mal ſpirits are ſoon multiplied by this agita- 
tion, and flow into the fibres, nerves, and 


. e e 98 e channels. 
5 . 8 N N 2 n 


a 
9 
* . * 
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Theſe, put in uniſon with" the ſonorous 


cords, receive their vibrations, which, alter- 
. nately ſhortened and prolonged,” produce 


inceſſant dancing. This action of conti- 
nued and hard dancing, heats and agitates 
the blood, and puts the patient at laſt into 
2 violent perſpiration. The attenuated 


hales, and he begins to feel alleviated. 
This relief makes him a great deal more 


eager to reſume his dancing; till, all he 


poiſon being diſſipated by prodigious exer- 


ciſe and conſequent perſpirations, the blood 
returns to its former fluidity and ufual : 
courſe, the poiſon now 1 ny" Sone : | 


off yy 0h e 
D114 LADY CAROLINE. | 


- Why, Sophia, ſince we have two ears; - 
5 we hear only the ſame ſound at once; 
and having two eyes, perceive only one 
obje& at the ſame time, and have not a OR: | 


eo 2 


| 
' 
. 
N 
ö 
| 


diſperſing venom by degrees then ex- 


and a 
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„ o us 
Tn the firſt inſtance, becauſe the ne 
hike parts perfectly ſimilar, which poſſeſs 
dne point of common re- union in the brain. 
— 1 I b bere is then but one impreſſion in it, 
Vybich muſt be very ſtrong, ſince it · is form- 
d by the two auditory nerves being united. 
Thus, by having two ears, we hear better 

fan if we had but one of theſe organs. 

Exactly the ſame reaſon may be given 
for our ſeeing with two ak but one wad 

3 e of any object. 
Iaby CAROLIN E. 
i 13 Fr; My dear Sophia, among the ek 
| ferent tones, there are ſome which are 
better underſtood than others by certain 
perſons who are very hard of hearing. The 
_ efficacy of ſome. ſounds compared with 
|. others, may be attributed to ſome defect of 
> 4 Spy wave, which is affected but in 
I. for example, the two extremi- 
855 05 this part were become leſs ſenſible, 
55 by. fe ſome en than the middle of it, the 
i : 3 
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2 

perſon. who had this defect would hear with = | 
de aſe only ſounds of a mean proportion be- 
ſs MW twixt the high and low. In a numerous | 
. company he would aſſuredly find ſome one, | 
t. whoſe tone of voice would happen to agree | 
exactly to this ſound part, and who would | 
d. make himſelf be perfectly heard by him, : 1 
er without ſpeaking any louder than common. 
mai roi. 4 
n We will now, my dear children, pro- | 
P- ceed to the explanation of the phenomena 

of the winds, with their general cauſes: |} 
2 on which ſubje& Lady Caroline will enter- | 
f- W tain-us,” by her . e and 8 [ 
re e 122-460 
5 1 CAROLIN E. 
he What! is the wind, George? N 
of £ 1 "Id wind. is a e agitation in the 


in air; and though there be as many different 
li- winds as there are different points in the 
le, horizon, we yet diſtinguiſh four principal 

he ones. Theſe blow m the four cardinall 
mL... points 


* 


a 


* opherars or REASON. + 


| SANDS of the fohors;: .andUare, the wind of 
dhe north, that of the ſouth; that of the 
eeaſt, and that of the weſt; To theſe four 
winds we add twenty. eight others, thus 
dividing the horizon into thirty-two-prin- 
eipal parts, which make Ne” the common 
dee of the compaſs. N 0 th 
—_ 4 LADY CAROTINE: 725 
a +: Whence come-the winds in a gn? 
Can you: tell me, Edward? INF 
) WARD: 27 5 efb9::: 
From a defect of equilibria in mne Nix; 
en ſe every time that certain portions of 
| the atmoſphere become more charged, mote 
denſe, more elevated ; or more  prefled 
than others, being more heavy, they 1 muſt I. 
fly off, ruſh ſorwards through thoſe ſpaces - 


* & * 


where there is. the leaſt reſiſtance,” and 

b : LEE before them the other parts more 

3 weak; nearly like the water of a channel, 
| | raiſed by the throwing of a large ſtone into ; 
| b a it, which 1 moves the Water in undulations, 8 
| . 0 Ty 53 248 1 Tos £ - 1 "£555 5 by ear that 
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f ! is, wave over wave, fimilar to the re- 
e ſiſtance of the winds. 
T LADY CAROLINE. 


Why do certain winds blow by makes 
2 and ſudden guſts? ? Tell me, Henry. | 


HENRY. 


" Theſe winds are produced by exhala- 


tions congregated and fermented together 
in the middle region of the air; which fer- 


\ mentations are ſudden and intermittent ex- 


ploſions, that conſequently puſh the air by 
ſudden attacks. 

© LADY CAROLINE. 
Why does a very impetuous wind riſe 
ſometimes all on a ſudden, when a cloud 
is ready to burſt, during calm weather ? 
Tm me, Fanny. 


ty FANNY. 

The cloud preſſes the air betwixt itſelf 
and the earth, and is forced to ruſh rapidly 
down. Theſe violent ſorts of winds are 
uſually followed by rain ; | becauſe the clouds - 
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falling produce it, and fan. it into dons 
during its fall. 


LADY CAROLINE. 
Whence, Mary, comes the ſpring Ze - 
phyr? > 

MARY. 5 

11 probably originates in the great quan- 
tity of air which, from the atmoſphere, 
paſſes into different mixed bodies that na- 
ture produces where leſs ſpace is occupied. 
There is, therefore, in the atmoſphere, a 
ſmall defect of equilibrium, produced by a 
n wind, called zephyr. 

The zephyr of autumn probably comes 
3 5 the air, which at this time iſſues from 
bodies that are diſcompoſed. It is very 
certain that all bodies contain air, which, 
by being diſcompoſed in the atmoſphere, 
Increaſes: its volume, and deſtroys a part of 
the equilibrium which there prevails. The 
atmoſpbere being then a little agitated, we 
ſeel a light and gentle e en we 
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a EP LADY CAROLINE. 
Why, Edward, during the ſummer, is 


| 183 


the riſing ſun frequently accompanied with 


a little wind? 


EDWARD. 


| Becauſe the heat of the ſun, 8 the 
air, forces it to occupy a greater ſpace, and 


makes it fly to thoſe places where it finds 
the leaſt obſtacle. 


LADY CAROLINE. | 


hone does it happen, Sophia, that trees 
are leſs ſubje& in winter than in ſum- 
mer to be broken a the violence of the 


wind ? 
SOPHIA. 


The reaſon is, that in winter the trees, - 
not being furniſhed with leaves, oppoſe leſs 
ſurface,, and conſequently give! leſs power 


to the wind. 


5 ; ' LADY CAROLINE. 
Why, . are eaſterly winds ſo con- 
tinual 7 4 * | 


"i x *FREDERIC, 
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| Traverſing a vaſt quantity of land, and 
little ſea, they are NN with very _w 
vapours. | 
The weſtern winds are humid ; bus: 

[traverſing _— ſeas, they are loaded with 
vapours. 

South wikis u. are penalty l. hot; Nodal, 
Mong from a hot country, they bring 
with them vapours, exhalations, and agitated 
particles of air, naturally cauſed by a mo- 
tion which in ves direction e 00 
heat. : 

The north wind is amps cold, as it 
ruſhes from the coldeſt regions of the earth. 
It brings with it ſalts, nitre, and flakes of 
ice, which certainly contribute to make p 
theſe. winds extraordinarily bleak ; for if f. 
we place ſmall pieces of ice in the nozel of tc 
a a pair of bellows, there blows from them v 
— 1 wind 1 more than uſually cold. m 

- LaDY CAROLIIV xx. 
Hoy, Heorge, are Hui places pro- 
. duced | 
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duced on the tops of towers, trunks of 
trees, &c> 
vim | GEORGE. | 
The wind raiſes with the duſt the ſeed, 
„ which ſhoots and buds forth. Cow-graſs 
and other herbs very often grow in places 
where we wiſh they ſhould not; becauſe | 
their feeds being brought thither by the 
wind, afterwards vegetate. ; | 
1 LADY CAROLINE. 
" How, 4 855 are the wings of a wind- 
wall turned round by the wind ? 25 
Hes . 
1 ts wings ſupply the place of levers, | 
h. and preſent their planes in an oblique man- 
of ner to the direction of the wind. The 3 
ke power Which continually acts on theſe . 
if wur inclined planes, forces them inſtantly 1 5 
of 10 fly back; this is what they cannot do 
m without turning, and making the axle-tree \ 
turn 10 which they are fixed. 165 
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Lady CAROLINE. 5 
How, William, does the wind raiſe your 
kites i into the air? FE 
SER, | WILLIAM. | Eo 
The ftring by which we hold "RI is 
tied i in ſuch a manner that their ſurfaces are 
always obliquely oppoſed to the direction 
1 of the wind; and then the impulſion « of the 
Eur naturally tends to make them mount, by 
=Þ deſcribing. an arch of a circle, which has 
for radius the twine that is held in the 
Th Hand of the perſon who guides the kite. 
F 0 LADY CAROLINE. 
| Z ; "Why are the winds more rapid and more 
'violent upon ſea than upon land? Can, you! 
| * 4 * this Elizabeth? „ 
E ELIZABETH. | 
foals they. encounter no obſtacle.» upon 
85 ; While on land they are continually in- 
terrupted by mountains, edifices, and thick 
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